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A note from 
the editor 


Emily Wilson 


New Scientist editor 


In my last editor’s note, 

written when the full scale of 

the pandemic was becoming clear, 
Italked about the possibility that 
we might have trouble printing 
one or more issues of the 
magazine during the crisis. 

The good news is that this hasn’t 
yet been a problem. In fact, we 
have now successfully produced 
eight print magazines remotely, 
with all New Scientist staff working 
from their homes. Our printers 
and distributors have also 
continued their work, although 
we are aware that there have been 
postal issues in some regions. 

For anyone who is waiting for 
a magazine to arrive or is unable 
to go out and get one, do be aware 
that we have now made our app-— 
which is a digital version of the 
weekly print magazine — available 
to all subscribers at no extra cost. 
The app also enables you to access 
back issues of the magazine. 

Other than widening digital 
access for subscribers and 
changing the way we ourselves 
work, we have also repurposed our 
journalistic model in order to best 
serve you during the pandemic. 

A large chunk of our reporting 
is now on the coronavirus. We aim 
to offer you coverage that stands 
apart from the cacophony of noise 
and the sometimes misleading 
information about covid-19. 

Our mission is to be as 
accurate and cool-headed as is 
humanly possible, and to produce 
journalism that will stand the test 
of time. We also seek to explain 
the science behind the stories you 
will read elsewhere and to offer, 
where possible, a historical and 
broader scientific context for 
what is going on around us. 


Of course, we aren’t neglecting 
stories on all the other topics that 
matter to you, from cosmology 
and climate change to artificial 
intelligence and human origins. 

We are also doing all this, ina 
more conversational way, in the 
New Scientist Weekly podcast 
(available on all the normal 
podcast platforms). It is hosted by 
two New Scientist staffers, Rowan 
Hooper and Penny Sarchet. They 
and their guests cover a broad 
range of delightful stories — from 
parallel universes to strange, 
newly discovered creatures — 
as well as the pandemic. 

Finally, thank you for reading 
New Scientist, and if you area 
subscriber, thank you very 
much indeed for supporting 
our journalism. 

Here are some useful links 
for you, in case you need them: 

To access the app, go to 
newscientist.com/appaccess 

To activate your online account, 
go to newscientist.com/activate 

For our main subscriptions 
customer service in the UK, email 
subscriptions@newscientist.com 

Ifyou are in the US, 
email subscriptions.us@ 
newscientist.com 

And if you are in Australia, 
email subscriptions.au@ 
newscientist.com 

If you want to get in touch 
with me personally about any of 
the above, or about something 
entirely unrelated, my email is 
editor@newscientist.com. 
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An MSF infection prevention and control supervisor measures 
disinfectant to be used in cleaning an isolation area for COVID-19 
patients in Likoni, Kenya. Photograph © Yann Libessart/MSF 


Médecins Sans Frontiéres/Doctors Without 
Borders (MSF) is providing urgent medical care 
and support in more than 70 countries to counter 
the COVID-19 pandemic. In Nairobi, the Kenyan 
capital, MSF teams are working in Kibera, one of 
the largest slum settlements in Africa. 


“Because we know Kibera, we know how catastrophic 
an outbreak could be in this community. 


We've worked here for more than 25 years, through 
the HIV/AIDS crisis in the 1980s, when we cared for 
people at home, campaigned for access to treatment 
and were the first doctors to provide antiretroviral 
drugs to patients in a Kenyan public health facility. 
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respond to the coronavirus crisis 


IWOULDLIKETOMAKEADONATIONOF£; | 


Please make your cheque/charity voucher payable to Médecins Sans Frontieres UK 


OR (a Please charge my VISA/Mastercard/Amex/CAF card: 


cardholdernameL_[ [ | [TT TTT TTTTTTTtTtT ttt 
cardnumber || TT] LT TT) LETT} LLL 


Expiry date[_ |_| / aa Signature 
Today’s date[_[_ | oo / oe 


titteL TT TT TY Forename) LT TT TTT PTT ttt ttt) 


re a a i i Po | 


HEAR FROM MSF BY EMAIL. Sign up to our monthly email, Frontline, which provides first- 
hand accounts of our work. You will receive Frontline, occasional emergency appeals, requests 


Surname 


Address 


for donations and event invitations. 


Maintaining physical distance in Kibera is almost 
impossible, as it is in many slum settlements around 
the world. People live in tiny, overcrowded homes 
with few windows or other ventilation. These 
conditions make it easy for a disease like COVID-19 
to spread, and very difficult for people to stay inside 
for long periods. 


Access to clean water is extremely limited, with 
only 200 water points for the 200,000 people 
who live in the settlement, making regular 
hand-washing almost impossible. 


My greatest concern is that a large proportion 

of people here have underlying health conditions, 
such as HIV and TB, and diseases, like hypertension 
and diabetes, that could put them at increased risk 
of developing severe COVID-19. 


WHAT IS MSF DOING? 


For the past two weeks, a team of MSF staff have 
been setting up a screening system in a tent at 

the entrance of a health centre in Kibera. We take 
patients’ temperatures and control the number of 
people who come into the health centre at any one 
time. Should people have a fever, they go to see an 
MSF nurse for a more in-depth health check. We 
also have a clinical officer who manages an isolation 
room for suspected COVID-19 cases. 


Our team is also providing training and support 
for infection prevention and control measures. This 
includes making sure staff are wearing the correct 
personal protective equipment, such as masks and 
gloves, and that there is a constant supply of water 
for hand-washing. 


As well as making sure patients are safe, we want to 
protect health workers. Without them, there will be 
no response to COVID-19 and we could see a rise 
in deaths from unrelated health conditions. In the 
middle of this pandemic, we are determined that 
healthcare in Kibera will continue.” 


We are using nearly 50 years of experience 
fighting epidemics to protect the most 
vulnerable and save lives. 


WE'RE SENDING MEDICAL TEAMS 

Our emergency medical teams are working alongside 
local healthcare staff on the frontlines of the fight 
against COVID-19 in Europe, Africa, the Middle East 
and Asia. From war-torn Syria to refugee camps in 
Bangladesh and care homes in Europe, we’re doing 
all we can to fight the pandemic. 


WE'RE PROTECTING HEALTHCARE STAFF 
We're setting up life-saving infection control measures 
to protect patients and staff. 


WE'RE SENDING MEDICAL SUPPLIES 
Our logistics teams are delivering protective clothing 
and state-of-the-art mobile hospitals. 


THANK YOU 


We can’t do it without you. Please donate now 
to help us respond to the coronavirus crisis. 


can pay for protective plastic goggles 
£28 for four doctors 
£58 can pay for sterile gloves for 30 medics 

can pay for five protective suits to keep 
£110 medical staff safe 
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The leader 


Good science, bad science 


The pandemic has generated a dangerous infodemic 


THE covid-19 pandemic has upended 
many of the things that we once took 
for granted, but perhaps the most 
insidious is what it is doing to our 
ability to tell fact from fiction. 

Science remains the best tool we 
have —though by no means a perfect 
one — for creating reliable knowledge. It 
is playing a central and mostly heroic role 
in the fight against the coronavirus. Yet 
it is also becoming hard at times to sort 
good science from bad, and worthwhile 
hypotheses from conjecture, hyperbole 
and nonsense. The result is widespread 
confusion and scarce resources being 
squandered (see page 12). 

There are many causes of this, but 
the main one is that masses of people 
suddenly have access to raw scientific 
information -— without necessarily 
knowing how to judge it— plus the 
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tools to spread their opinions of it 

far and wide. This isn’t an elitist gripe, 
merely a simple statement of fact: 
becoming, say, an epidemiologist 
takes many years of education, not 

a week scanning scientific preprint 
studies anda working knowledge of 
spreadsheet graphing tools or Twitter. 


“Masses of people suddenly 
have access to raw scientific 
information, plus the tools 
to broadcast their opinions” 


Posting research to preprint servers 
is also to blame. Science has embraced 
them as a way of quickly disseminating 
preliminary findings. That works well 
when only other qualified scientists 
(and science journalists) are paying 
attention. But when the world 


NewScientist 


MANAGEMENT 


Chief executive Nina Wright 
Finance director Amee Dixon 
Marketing director Jo Adams 

Human resources Shirley Spencer 
HR coordinator Serena Robinson 
Facilities manager Ricci Welch 
Executive assistant Lorraine Lodge 
Receptionist Alice Catling 


Non-exec chair Bernard Gray 
Senior non-exec director Louise Rogers 


CONTACT US 


newscientist.com/contact 
General & media enquiries 
Tel+44 (0)20 7611 1202 
UK Tel+44 (0)20 76111200 
25 Bedford Street, London WC2E 9ES 
Australia 418A Elizabeth St, Surry Hills, NSW 2010 
US PO Box 80247, Portland, OR 97280 
UK Newsstand 
Marketforce UK Ltd 
Tel +44 (0)20 3787 9001 
Syndication 
Tribune Content Agency 
Tel +44 (0)20 7588 7588 Email tca-articlesales@tribpub.com 
Subscriptions 
newscientist.com/subscribe 
Tel +44 (0)330 333 9470 Email ns.subs@quadrantsubs.com 
Post New Scientist, Rockwood House, Perrymount Road, 
Haywards Heath, West Sussex RH16 3DH 


is thirsting for knowledge, it can fail. 
There are no easy fixes, yet scientists 
are increasingly recognising what is 
going wrong and taking action. They 
need help, though. Non-scientists have 
many roles to play in defeating the virus, 
but becoming armchair scientists isn’t 
one of them. If we are to develop, say, 
a robust testing regime (see page 10) 
or behavioural science interventions 
for staying safe (see page 38), scientists 
must be allowed to disseminate their 
findings without fear of being horribly 
misrepresented or misinterpreted. 
Once the covid-19 pandemic is over, 
investigations will delve into what went 
wrong and how to prevent similar crises 
from ever happening again. These must 
take a hard look at the so-called infodemic 
of poor information that has helped 
make a bad situation that much worse. f 
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New 
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Podcast 


New 
Scientist 
Weekly 


Our weekly podcast, presented 

by Penny Sarchet and Rowan Hooper, 
has become the must-listen science 
show, bringing you the most important, 
surprising or just plain weird events 
and discoveries of the week. 


New episodes every Friday. 
Listen on 

® Apple Podcasts th Google Podcasts 
oO Spotify g Stitcher 


The Big 
Interview 


Hear the stories of high-profile guests 
from across science and wider culture 

in Our Big Interview podcast. We bring you 
a Stellar line-up of inspirational voices, 
including climate activist Greta Thunberg, 
String theorist Brian Greene and Invisible 
Women author Caroline Criado-Perez. 


Episode five is out now, featuring 

WWE chief scientist Rebecca Shaw. 
And don’t miss next week’s episode with 
Philip Pullman, available 11 May. 


Follow us on 
Twitter @newscientistpod 
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Coronavirus 


What comes after the ICU? 


Some people with covid-19 need ventilation. Those who survive this 
will need a lot of physical and mental rehabilitation, finds Clare Wilson 


HEALTH systems must start 
ramping up services for helping 
people recover from intensive care 
treatment for coronavirus, doctors 
are warning. After spending 
several weeks ona ventilator, 
people will need extensive 
physical and mental rehabilitation 
for weeks or even months. 

“We're going to have an 
epidemic of post-intensive care 
rehab requirements for people 
who survived,” says Kathryn 
Mannix, a palliative care doctor in 
north-east England. “They’re not 
going to come back home well.” 

Many countries are now 
treating unprecedented numbers 
of covid-19 patients in intensive 
care whose lung function has got 
so bad they need mechanical 
ventilation. To have a tube put 
down their throat and a machine 
take over their breathing, they 


need to be sedated into 
unconsciousness and receive 
drugs that paralyse their muscles. 

Many people at this stage are 
deteriorating further, with failure 
of other organs, suchas the heart 
or kidneys. In the UK, just over half 
of people with covid-19 who need 
ventilation are dying. 

For those who survive, the 
sedation can be slowly lessened — 
but this is a very frightening and 
bewildering experience, says 
Brian Cuthbertson at Sunnybrook 
Hospital in Toronto, Canada. As 
the opioid medication is reduced, 
they may suffer hallucinations 
and agitation, like someone 
coming offheroin. “A classic 
terrifying delusion is that the 


nurse is trying to kill you,” he says. 

After ventilation, people also 
feel extremely weak, partly due to 
ordinary muscle wasting because 
they may have lain in bed for 
several weeks, and also because 
their muscle tissue has broken 
down as they were critically ill. 

At first, people may be too weak 
even to breathe for themselves, 
so the time they spend offthe 
ventilator has to be slowly 
increased. For this, the patient 
needs to have a tracheotomy, 
when a breathing tube is put into 
a hole in their neck instead of 
going down their mouth, so they 
can easily switch back and forth 
between breathing independently 
and on the machine. 


Coronavirus daily update 


newscientist.com/coronavirus-latest 


People treated in intensive 
care for covid-19 may need 
months of rehabilitation 


In time, physiotherapists will 
begin helping the individual to 
start moving around and become 
more independent. But even once 
they are discharged from hospital, 
they may need many more weeks 
or months of exercises before they 
have regained their strength. 

For reasons that aren’t clear, 
people who have been in intensive 
care may also have memory or 
concentration problems and 
higher rates of depression, 
anxiety and other mental 
health conditions. Studies 
suggest about one in10 
experience post-traumatic 
stress disorder, involving 
flashbacks and nightmares. 

Although few ventilated 
covid-19 patients have yet left 
hospital in the UK, doctors are 
warning they appear to be taking 
longer to be weaned off breathing 
support. “This disease seems to 
affect the lungs worse. It leaves 
people very weak,” says Carl 
Waldmann at the Royal Berkshire 
Hospital in Reading, UK. 

This could be because people 
with coronavirus need more 
sedation and paralysis drugs, says 
Cuthbertson. “The drive to breathe 
[for themselves] is so high, we 
have to give very deep sedation.” 

Another issue is that many 
covid-19 patients are being looked 
after by staffwho don’t usually 
work in intensive care, says 
Stephen Brett at Imperial College 
London. “Experienced intensive 
care nurses are more used to 
supporting people who are 
recovering consciousness in 
anew, frightening place.” 

Even before the coronavirus 
pandemic, there had beena 
growing movement led by the UK 
Faculty of Intensive Care Medicine 
to provide more aftercare for ICU 
patients, such as physio and 
psychological support. “The 
epidemic has put this need under 
the microscope,” says Waldmann, 
former president of the body. 
“Now we must prepare fora 
large increase in numbers.” 
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News Coronavirus 


Testing strategy 


Rethinking testing 


Instead of just testing people with symptoms, many countries could benefit 
from weekly testing of all key workers, reports Michael Le Page 


MUCH attention in the UK was 
last week focused on whether the 
country could meet its end-of 
April target of conducting 100,000 
tests for coronavirus a day. While 
increasing testing capacity is 
important for countries that failed 
to contain the virus and now have 
massive outbreaks, how testing 
is used is even more important 
than how many tests are done. 

To reduce the spread of the 
virus, many researchers think 


“We should test every single 
person once a week, but 
everyone takes it for 
granted that’s impossible” 


countries need to move to 
testing those without any signs 
of disease instead of focusing on 
those with symptoms. 

“A good strategy would be to 
devote part of the resources for 
identifying asymptomatic 
infected too, starting with random 
testing in the population,” says 
Giulia Giordano at the University 
of Trento in Italy. People with 
mild symptoms can be isolated 
without wasting a test that could 
be instead used for identifying 
hidden outbreaks, she says. 

Early on, most countries tested 
any individuals suspected to be 
infected. Anyone these people had 
come into contact with was then 
traced, isolated or quarantined, 
and tested too. But only a few 
countries such as South Korea 
managed to scale up this approach 
fast enough to keep pace with the 
outbreak (see graph, right). It 
works: on 30 April, South Korea 
reported no new infections 
within the country. 

Many other countries, including 
the US and UK, failed to keep up 
with testing and contact tracing as 
their national outbreaks took off. 
Testing has instead been mainly 
restricted to use in hospitals to 
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confirm that seriously ill patients 
have covid-19. 

The UK government decided 
to limit testing to hospitals early 
in March. Critics denounced this 
as a blunder, arguing that more 


Where little contact tracing is 
being done, testing could instead 
be extended to key workers who 
come into contact with lots of 
people, such as those working in 
supermarkets, public transport 


widespread testing was essential and in delivery services. 
to being able to ease lockdown 
restrictions. The UK has since 

Weekly tests 


begun increasing testing and 
has announced plans to resume 
contact tracing. 

“Allthe countries are stepping 
up their capacities to test,” 
says Francesca Colombo at the 
Organisation for Economic 
Co-operation and Development 
(OECD), and one of the authors 
ofa report published last month 
on how testing can help lift 
restrictions. “Testing is going to 
bea key intervention as part ofan 
exit strategy,’ she says. “It is one 
element but a very important 
one.” Other elements include 
contact tracing and some 
continued social distancing 
measures to limit spread. 

In countries with large 
outbreaks and limited testing 
capacity, the OECD report calls 
for testing to be extended to 
healthcare workers before being 
used as part of contact tracing. 


The UK is now offering testing to 
healthcare workers, care home 
staffand residents, plus people 
who are over 65 or who have to 
leave home to work, and those they 
live with. But rather than offering 
testing to key workers who want it, 
the OECD recommends a strategy 
of regular testing of people in 
these groups, regardless of 
whether they have symptoms. 
This is because people who 
think they may be infected 
should already be isolating 
themselves at home anyway. 
Testing such people would only 
help reduce the virus’s spread if 
it were followed up by tracing and 
informing anyone they had been 
in contact with, something that 
many countries, including the 
UK, haven’t yet resumed. 
However, testing regardless 
of symptoms can identify people 


Our World 
in Data 


Daily covid- 19 tests per thousand, 
rolling three-day average 


By increasing testing in late February and early March, South Korea was able to keep 
control of its outbreak. The UK has subsequently had many more cases than South Korea 
but has increased testing capacity in recent weeks 
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Note: For testing figures, there are substantial differences across countries in terms of the units, whether or not all labs are included, 
the extent to which negative and pending tests are included and other aspects. Details for each country can be found at the linked page. 


who don't realise they are infected 
because they don’t have obvious 
symptoms or have only just been 
infected. Immediately isolating 
these people can then prevent 
further infections. 

The issue is that people can be 
infectious for several days before 
showing symptoms, says Martin 
Hibberd at the London School of 
Hygiene & Tropical Medicine. 
“Getting tested once a week would 
be a good strategy,” he says. 

Modelling by Nicholas Grassly 
at Imperial College London and his 
colleagues backs the idea of weekly 
screening of healthcare workers 
irrespective of symptoms. Ifthe 
weekly test were done at the end 
ofa shift and people told if they 
need to self-isolate before the start 
of their next shift, the analysis 
suggests that this could reduce 
the risk ofthem spreading the 
coronavirus by up to 33 per cent. 

Weekly testing of the 35,000 
people working in intensive care 
in the UK would require just 
5000 tests a day. However, regular 
screening of all healthcare workers 
would require about 170,000 tests 
per day. On 3 May, 62,956 people 
in the UK were tested. Ideally, all 
those working in care homes or 
who care for vulnerable people 
should be screened weekly too. 

For some, the idea of gradually 
extending weekly screening 
to healthcare workers and then 
to other essential workers isn’t 
radical enough. To end the 
lockdowns quickly, the aim 
should be to test every single 
person once a week, says Julian 
Peto at the London School of 
Hygiene & Tropical Medicine. 

“It’s certainly feasible,” he says. 
“Everybody just takes it for 
granted that this is impossible.” 

In a17 April letter to The Lancet, 
Peto and others called for 
universal weekly screening 
to be trialled in a small town. # 


Social distancing 


Massive decline in flu cases 
during Australia’s lockdown 


Alice Klein 


MEASURES designed to stop 
the spread of the coronavirus 
in Australia seem to also be 
suppressing flu in the country. 

Australia’s flu season normally 
peaks during its winter months, 
from June to August. But cases 
often start to build around 
January, as travellers from the 
northern hemisphere bring 
the virus into the country. 

This year, Australia had 
6962 laboratory-confirmed 
cases of fluin January and 7161 
in February. However, detected 
cases have since nosedived, 
with 5884 recorded in March 
and only 229 in April, compared 
with 18,705 in April 2019. This is 
despite more flu testing being 
conducted this year. 

Australia’s FluTracking 
surveillance system, which 
surveys about 70,000 people 
each week and records their 
flu-like symptoms, shows that 
in the week ending 26 April, only 
0.2 per cent of Australians had 
symptoms. This figure was 1.4 per 
cent at the same time last year. 

The sharp fall in cases is probably 
due to Australia’s decision to 
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control the spread of covid-19 by 
banning non-essential gatherings 
of more than 500 people from 

16 March and then to shut its 
borders on 20 March, says Robert 
Booy at the University of Sydney. 
“We're not importing any flu and 
anything that stops close contact 
with others is going to make it 
harder for the influenza virus 

to transmit,” he says. 

On 23 March, non-essential 
businesses such as pubs, gyms, 
restaurants and cinemas were 
forced to close. 


Additionally, in mid-March, 
states and territories began 
encouraging remote learning 
where possible. This is probably 
another reason why flu cases 
are down, says Kirsty Short at 
the University of Queensland. 

These measures also meant 
Australia reported 20 or fewer 
new covid-19 cases each day 
in the week up to1 May. Ifthe 
measures are kept in place, 
flu cases should continue to be 
suppressed too, says Booy. “That 
could mean we see fewer deaths 


Sydney beaches that 
were closed due to social 
distancing are now open 


from respiratory infections overall 
this year,” he says. Covid-19 deaths 
in Australia have been relatively 
low at 95 up to 4 May. Between 
1500 and 3000 Australians die 
of flu in anormal year. 

But even ifthe restrictions 
are eased, we could still see a 
reduction in flu cases due to 
behavioural changes, says Short. 
“People are washing their hands 
more and instead of having the 
attitude that they can still go 
to work ifthey’re sick, they now 
know to stay home if they have 
respiratory symptoms,’ she says. 

More people than usual have 
been vaccinated against flu this 
year, which may bring cases down 
as well, says Short. But they may 
rise again when students return 
to school, she says. Some studies 
suggest school-aged children 
transmit the coronavirus less. 
“But we know that children are 
a hotbed of influenza infection,” 
says Short. “It will be interesting 
to see what happens.” ff 


Sleep 


How the coronavirus 
crisis is affecting 
your dreams 


CHANGES in sleep patterns caused 
by the pandemic could mean that 
many of us are dreaming more or 
remembering more of the dreams 
we have, and the threat of the 
coronavirus may have affected the 
nature of the dreams themselves. 
According to a survey conducted 
by a team at King’s College London, 
62 per cent of people in the UK are 
getting as much sleep, if not more, 
than before stricter social distancing 


measures began on 23 March. 

Similar patterns are likely in 
other countries, and it is reasonable 
to assume that for some of those 
staying at home, the time saved 
from getting ready for work and 
commuting is being used to get 
more sleep. This means dream 
time and dream recall is probably 
increasing during the crisis, says 
Mark Blagrove at Swansea 
University, UK. 

When you sleep for longer, you 
have more rapid eye movement 
(REM) sleep. This is the sleep stage 
from which most dreams are 
recalled. Modern life, however, 


typically involves shortened sleep. 

That may now be changing 
for some. “Lack of work schedules 
may be allowing individuals to 
wake up without an alarm clock,” 
says Blagrove. 

At the same time, anxiety can 
disrupt our sleep, leading to more 
awakenings. When you wake from 
REM sleep, you are much more likely 
to remember the dream you were 
having. The content and tone of our 


62% 


of people in the UK are getting as 
much sleep, or more, than before 


dreams is also probably 
being affected. “Our dreams are 
more likely to incorporate memories 
from recent waking life that are 
emotional,” says Blagrove. 
“Dreams are thought to be the 
brain's way of working out our 
emotional problems, and the 
more anxious we become, the 
more vivid the dream images 
become,” says Russell Foster 
at the University of Oxford. 
“Don’t worry about your 
dreams,” he says. “Take comfort 
in the fact that your brain is doing 
what it should be doing.” ff 
Rowan Hooper 
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Research 


Science in crisis 


Amid the pandemic, a second epidemic of preliminary, unverified 
and misinterpreted research has broken out, reports Graham Lawton 


SOME people describe it as 
“havoc”, others as “a recipe for 
disaster”. Not the effect of the 
coronavirus on healthcare or 
the economy, but on something 
even more fundamental 
to defeating it: science. 
Since the pandemic began, 
thousands of studies related 
to it have been published. 
“The research community has 
mobilised in the face of the 
pandemic in an unprecedented 
way,” says John Inglis at academic 
publisher Cold Spring Harbor 
Laboratory Press in New York. 
But in the race to understand 
the coronavirus, and amid the 
cacophony of political messages, 
inexpert journalists and viral 
social media messages, a parallel 
pandemic has emerged -— one of 
rumours, unverified claims and 
malicious falsehoods. The World 
Health Organization has described 
this confusion as an “infodemic’”. 
In particular, the role of preprint 
servers has been raising alarm. 
These are online repositories 
of preliminary findings that 
haven't yet been independently 
reviewed. They were invented 
because of dissatisfaction with 
the conventional peer-review 
model, and to take advantage 
of new opportunities afforded 
by the internet. 


Free-flowing information 


This alternative system of 
academic publishing has 
increased in importance and 
credibility in recent years. It 
means findings can be shared 
widely much faster —a useful 
tool in an unprecedented health 
crisis. But the pandemic has also 
exposed the practice’s weakness: 
anyone can publish anything, 
with little or no quality control. 
Preprint servers enable 
information to “flow directly from 
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people who are making scientific 
claims to users who don’t have the 
savvy to evaluate those claims”, 
says Jonathan Kimmelman, a 
biomedical ethicist at McGill 
University in Canada. 

Life science research was slower 
to adopt preprint servers than the 
physical sciences, in part because 


“When you mix the science 


with all that social and 
media reverberation, you 
get an explosive mix” 


the research often has health 
implications, says John Ioannidis 
at Stanford University in 
California. But in 2013, Inglis 

and his colleagues created a 
biosciences server, bioRxiv, and 
last year they set up another for 
the health sciences, medRxiv. 

In medRxiv’s first eight months, 
people posted 1100 papers to it. 
Then the pandemic hit. A further 
3700 have been added in the two 
months since, mostly about the 
SARS-CoV-2 virus and the covid-19 
disease that it causes. Acombined 
medRxiv/bioRxiv site dedicated 
to the virus contains more than 
2700 articles. 

The protocol ofa preprint 
server is that scientists post their 
preliminary findings for others 
in their field to comment on and 
criticise. The paper is typically 
then revised and submitted toa 
journal, or retracted. About 70 per 
cent of preprints eventually get 
published in conventional 
journals, says Inglis. 

Under normal circumstances, 
this can greatly improve the 
research process, says Stuart 
Ritchie at King’s College London, 
author of the forthcoming book 
Science Fictions: Exposing fraud, 
bias, negligence and hype in 
science. “In general, I think 
preprints are a brilliant 
innovation, speeding up science, 


Journalists must shoulder 
some of the blame for 
confusion on coronavirus 


2/00 


preliminary coronavirus studies 
are listed on a dedicated site 


-~ 


allowing open discussion 
of findings and letting people 
see others’ criticisms.” 

But these aren’t normal 
circumstances. All of asudden, 
says Ritchie, people who wouldn't 
normally be interested in 
biomedical preprints, and don’t 
necessarily understand or care 
about their limitations, have 
started reading and sharing 
them. That includes politicians, 
policy-makers, journalists, 
bloggers, social media influencers, 
armchair pandemic warriors, 
political agitators and conspiracy 
theorists. “When you mix the 
science with all that social and 
media reverberation, you get 
an explosive mix, and that 
creates havoc,’ says Ioannidis. 

Another problem is that people 
with little or no biomedical 
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knowledge are posting and 

commenting on preprints. 

“You have lots of preprints that 

are by people who are not properly 

trained in science at all, and 

others from people who work in 

scientific fields that are completely 

different,” says Ioannidis. “You 

have lots of people who have 

suddenly become epidemiologists 

overnight. It’s a recipe for disaster.” 
There are, of course, benefits 

to the rapid dissemination of 

data and hypotheses. When 

the coronavirus first emerged, 

preprint servers hosted valuable 

insights into preliminary data 

from Wuhan and the surrounding 

area in China that helped us begin 

to understand the virus. “You can’t 

wait six months, which is the 

typical time for a scientific paper 

from submission to publication,” 
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says Ioannidis. “That is double the 
time of the entire epidemic wave.” 

“We have learned an 
extraordinary amount 
extraordinarily quickly about 

he pandemic and the infectious 
agent,” says Inglis. “Preprint 
servers were there for 
[researchers] to use for sharing 
the latest research almost 
immediately, at no cost, 
with minimal obstacles, 
and in an entirely open way.” 

But some think the rapid 
dissemination of hastily done 
research can be too risky. “Under 
certain circumstances, a little 
bit of information is worse than 
no information at all,” says 
Kimmelman. “I would say these 
are circumstances under which 
that would apply.” 


“Game-changing” drugs 


The much-touted antimalaria 
drug hydroxychloroquine is a 
good example of the system going 
badly wrong. A preprint about the 
drug’s efficacy against covid-19 in 
a small clinical trial appeared on 


20 March (medRxiv, doi.org/dp7d). 


The trial was poorly conducted, 
says Alfred Kim at Washington 
University School of Medicine 
in St Louis, Missouri, who wrote 
a critique of it in the Annals 
of Internal Medicine (doi.org/ 
ggq8b4). Among other issues, 
the trial had asample size ofjust 
20 people (see “Seven signs that 
science may be suspect”, right). 

A second preprint by 
different researchers detailing 
methodological flaws in the 
trial appeared three days later 
(Zenodo, doi.org/dtsn). 

Nonetheless, says Kim, the 
trial’s findings were picked up 
and amplified by the press, social 
media and many government and 
institutional leaders, including US 


president DonaldTrump,who » 
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Seven signs that science may be suspect 


With researchers, journals, 
politicians, journalists and 
social media influencers 

all capable of espousing 
misleading or unverified 
scientific findings, it pays to be 
able to recognise the telltale 
signs of a study that might be 
poor. Here are seven potential 
warning flags: 


Study is published on a blog, 
preprint server or social media 
Such science can still be 

valid, but exercise caution 
because it is unlikely to 

have been reviewed by 
independent experts or 
undergone much vetting. 


Study has only one author 
This can sometimes bea 
warning sign that a paper 
or report is an early 
exploration of an idea or 

a tentative new hypothesis 
that shouldn't necessarily 
be taken too seriously. 


The researchers are from 

a surprising field of study 
All fields of research require 
specialist training and 
knowledge, but that doesn’t 
stop some people applying 
themselves to subjects they 
know little about. 


The analysis is very fast 
When studies are published 
within days or weeks of an 
event, or report results from 


“Any medical study with 


a Clinical trial that hasn't 
finished yet, these first 
impressions should be 
treated with caution until 
researchers have had more 
time to validate their work. 


The study is very small 
Medical studies that look 
at small numbers of people 
are less likely to have results 
that will stand up in further 
trials. There are no strict 
rules, but anything under 
50 participants is highly 
tentative, and studies 
involving at least hundreds 
of patients or volunteers 
are preferable. 


The trial has no placebo group 
It isn’t always possible to 
design experiments to include 
a placebo group, but without 
one, it can be difficult to know 
for sure if the observed effects 
are meaningful. 


The study reports a correlation 
or association 

Many factors can be linked 
without one causing the other. 
In observational studies, 
factors such as age, wealth 

or sex may also have an 

effect on the issue in question. 
Even when studies say they 
have accounted for such 
confounding factors, it is 
possible that their effects 
haven't been completely 
removed from the analysis. 


fewer than 50 participants 


should be treated as 
highly tentative” 
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famously called the drug a “game 
changer”. Public interest exploded. 
It got worse. On 30 March, a 


papers during the pandemic. 
We also know that the process 
of academic publishing has many 


screening process for non- 
scientific content and material 
that might pose a health risk, 


5700 


An inexpert study 


preprint appeared on medRxiv predicted there would be issues, including a bias towards arguably more could be done 
reporting the results of another this many UK deaths positive results. Peerreviewisno — tovetresearch before it is posted 
small clinical trial on 62 patients guarantee that a study’s findings to servers around the world. 
in a hospital in Wuhan with mild- will stand the test of time and But scientists should shoulder 
to-moderate covid-19 (doi.org/ be successfully replicated. some of the blame, says Ritchie. 
ggqm4v). It found that those given But given the benefits of One problem is the volume 
the drug recovered faster. preprint servers, whatcanbedone of low-quality studies that 

The New York Times reported Preliminary to reduce their negatives? Inglis researchers are posting. 


on these results the day after. 

The article, written by a specialist 
science reporter, was careful to say 
that the study was small and not 
peer-reviewed, and that more 
research was needed, but it did 


hydroxychloroquine 
results have diverted 
scientific resources and 
left many confused 


says the science community is 
already taking action to rapidly vet 
the content of preprints. These 
efforts include dedicated projects 


Many scientists are unwilling 
to discuss their research with 
journalists until it has been peer 
reviewed. This doesn’t necessarily 
help, because journalists may 
report on preprint studies anyway. 


feature boosterish expert quotes. 


“The physicians interviewed in the 


story made it sound like it was a 


credible report,” says Kimmelman. 


But this study was beset with 
methodological problems, says 
Kimmelman. “There was striking 
dissimilarity between what they 


Some of those researchers who 
do speak to the media could be 
clearer about the preliminary 


“If we want good research 
and effective healthcare, 
we need to get on top 
of this problem” 


said they were going to do in that 
study and what was actually 
reported.” A diligent peer reviewer 
might have picked this up, he says, 
but somebody who isn’t an expert 
in the methodology of clinical 
trials has little chance of doing so. 

This shows just how difficult 
it is for even skilled journalists 
to pick up pretty glaring errors 
in research reports, says 
Kimmelman, who adds that 
even trained doctors are rarely 
equipped to do so. 

These infodemic failures 
have real-world consequences. 
Hospital doctors started giving 
hydroxychloroquine to covid-19 
patients, and some people began 
self-medicating with it. There were 
shortages of the drug for people 
with rheumatoid arthritis who 
really need it, and scarce scientific 
resources pivoted to research the 
drug when they could perhaps 
have been spent better elsewhere. 


nature and limitations of their 
work, says Ritchie. 

Another issue is experts in 
one field turning their hand to 
another. In March, for example, 
an electrical engineer anda 
cardiologist posted a preprint 
estimating that the UK could 
experience just 5700 covid-19 
deaths (medRxiv, doi.org/dtss). 
Several UK newspapers gave the 
estimate prominent coverage. 
The UK’s confirmed death toll 
currently stands at over 28,000. 

Kimmelman believes there 
is a wider societal issue. “I think 
this is part ofa much broader 
problem of how information 
flows in contemporary societies, 
particularly around expertise. 
We've seen parallel issues in 
politics and democracy — fake 
news, false claims, etc.,” he says. 
“If we want an efficient research 
enterprise and an effective 
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servers. The dedicated covid-19 
preprint site features a prominent 
disclaimer, reminding visitors 
that the reports posted there 
shouldn’t guide clinical practice 
or health-related behaviour, 

or be reported in the media 

as established information. 


to provide informal peer review 
and expert commentary at Mount 
Sinai Hospital in New York, and at 
the University of Cambridge. A 
consortium of journal publishers 
is exploring how to speed up the 
peer review of preprint papers 
without compromising on quality. 
Ritchie suggests that preprints 
should be electronically 
watermarked with a disclaimer 
to avoid any doubt about the 
provisional status of the research. 


Fixing the problem 


Preprint servers aren’t the font of 
all bad knowledge. Peer-reviewed 


The blame for such confusion 
can’t all be placed on the preprint 
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journals have also been criticised 
for publishing hasty, poor quality 


And while the medRxiv site says 


all manuscripts undergo a basic 


healthcare system, we need 
to get on top ofit.” 


New 
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“TI knew we'd get 
some tough questions 
from the New Scientist”’ 


Health Secretary Matt Hancock 
Daily UK government coronavirus briefing, 28 April 2020 


Throughout the coronavirus crisis, New Scientist's team of 
expert reporters has been putting the questions that matter to 
the people that matter — on testing and contact tracing, on the 

hunt for a vaccine, on ways out of lockdown and more. 
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News 


Space 


Strange radio signals seen in 
our galaxy for the first time 


Leah Crane 


WE MAY finally know where fast 
radio bursts (FRBs) come from. 
These mysterious flashes of radio 
waves from space have now been 
spotted in our galaxy and appear 
to be connected to neutron stars 
called magnetars that have 
powerful magnetic fields. 

FRBs are powerful blasts of 
radio waves that last just a few 
milliseconds. Suggested origins 
range from starquakes to alien 
spaceships, but since they 
were first discovered in 2007, 
astronomers have been unable 
to figure out what causes them. 

Now, two discoveries hint at an 
explanation. The first is a finding 
that an extragalactic FRB spotted 
in 2017 appears to have occurred 
at the same location as an earlier 
gamma ray burst (arxiv.org/ 
abs/2004.12050v1). Some gamma 
ray bursts, including this one, are 
thought to be caused by stars that 
go supernova and leave behind 
magnetars after they explode. 


“We really hope to see a lot more 


bursts from this FRB so we can be 
sure it’s coming from the same 
place as this gamma ray burst,” 
says Bing Zhang at the University 
of Nevada, Las Vegas, who was 
part of the team that found this 


Animal behaviour 


Vampire bats 
self-isolate when 
they are feeling ill 


HUMANS AREN'T the only species 
to practice social distancing in 
response to infectious diseases. 
Two related studies have revealed 
that vampire bats become socially 
and physically isolated from other 
colony members when they feel ill. 
“Vampire bats are extremely 
social,” says Sebastian Stockmaier 
at the University of Texas at Austin. 
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A fast radio burst in the 
Milky Way may explain 
ones in other galaxies 


matchup. Ifit is, that would be 
hard evidence that FRBs can be 
produced by magnetars, which 
has long been one of the leading 
ideas for their origin. 

More evidence for this idea 
came from a separate observation, 
when the CHIME telescope spied 
a strangely bright, quick burst on 
28 April —the first from within 
the Milky Way. “This is a fast radio 


They form strong ties not only 
with their kin, but also with other 
members of their colony, building 
relationships through grooming 
and food-sharing, he says. 
Stockmaier and his colleagues 
injected common vampire bats 
(Desmodus rotundus) with a 
component of bacterial cell walls 
called lipopolysaccharide (LPS) 
that induces an immune response, 
making the bats feel and act ill. 
The researchers then recorded 
the calls that the bats made to 
initiate social contact and facilitate 


burst that is coming from within 


our galaxy,” says CHIME team 
member Paul Scholz at the 
University of Toronto in Canada. 
“Whether it is the same beast as 
an extragalactic FRB is not certain 


yet, but it’s a possibility.” 


That burst came from a known 
magnetar called SGR 1935+2154. 
Other telescopes found gamma 
rays and X-rays coming from 
the same spot at the same time, 


which we have never been able to 


observe from FRBs further afield. 
“This is an unquestionable 


physical interactions, comparing 


how often they were made between 


those injected with LPS and those 
that weren't (bioRxiv, doi.org/dtjg). 
They also tracked grooming and 
food-sharing among LPS-injected 
bats and their colony mates (Journal 
of Animal Ecology, doi.org/dtijf). 
The bats that felt ill made 30 per 
cent fewer contact calls than their 


“Affected mothers still 


groomed their offspring, 
who returned the favour 
even if they felt ill too” 


breakthrough,” says Jason Hessels 
at the Netherlands Institute for 
Radio Astronomy. “It shows that 
neutron stars can produce radio 
bursts... pretty close to what we’ve 
seen from extragalactic FRBs.” 

If we placed this burst at the 
distance of the closest FRB we 
know of beyond our galaxy, it is 
bright enough that we might still 
be able to spot it, says Scholz. This 
makes it possible that it is similar 
to FRBs beyond our galaxy. If so, 
it will prove a priceless help to 
studying the mechanism behind 
FRBs from close up. 

“At least some FRBs should 
come from magnetars — this is 
firm now,’ says Zhang. “In the 
past it was a guess, even ifit was 
the best guess, but now it’s a fact.” 

Nevertheless, some questions 
remain. For example, while the 
burst found by CHIME may be the 
brightest seen within our galaxy, 
some FRBs are much brighter, and 
it isn’t clear whether a magnetar 
could provide enough energy to 
make such a bright burst. 

“Tt’s very preliminary at this 
point, and there’s a lot more to be 
investigated, but it’s obviously an 
extremely tantalising and exciting 
connection,’ says Scholz. 8 


healthy-feeling counterparts. Those 
that felt ill were also more physically 
isolated from colony mates, though 
affected mothers still groomed their 
offspring, who returned the favour 
even if they felt ill too. 

While the bats’ social distancing 
could possibly limit a pathogen’s 
spread, Stockmaier doesn’t think 
these isolating behaviours have 
evolved to protect other bats. 
Instead, he says they may bea 
consequence of the bats’ malaise 
and lethargy from feeling ill. 

Jake Buehler 


Space flight 


SpaceX’s first crewed flight is ago 


Social distancing measures will allow the test mission to launch as planned 


Leah Crane 


DESPITE the coronavirus 
pandemic, NASA and SpaceX are 
gearing up fora historic flight. On 
27 May, the US space agency and 
the private space-flight firm plan 
to launch astronauts from the US 
for the first time since the last 
space shuttle flight in 2011—a key 
step towards revisiting the moon. 
In press conferences on 1 May, 
NASA and SpaceX shared details 
about the upcoming flight, which 
will be the first time astronauts go 
to space on a commercial craft. 
Nearly everything about this 
mission is new, including the 
touchscreen-laden Crew Dragon 
spacecraft built by SpaceX, the 


3 


Lunar lander concepts were chosen 
by NASA for future missions 


sleek white spacesuits and the life 
support systems. It will also be led 
from mission control rooms that 
have been reorganised so that the 
desks are 2 metres apart from one 
another to allow the support staff 
to maintain coronavirus social 
distancing protocols. 

NASA astronauts Douglas 
Hurley and Robert Behnken 
make up the crew. They have 
undertaken thousands of hours 
of training for the mission to the 
International Space Station (ISS), 
but they said that despite this, 
the first crewed flight on anew 
spacecraft carries more risk than 
flying on a flight-tested craft. 

“The big difference for us 
[between past missions and this 
one] is that the vehicle that we’re 
going on has never flown before 
with crew,’ said Behnken. “It’s all 
been walked through, but never 
with any real danger.” 


Blue Origin’s lunar lander 
is one contender to take 
humans back to the moon 


BLUE ORIGIN 


“Tl feel a little relief in orbit, 
I'll feel more relief when they get 
to station and I'll start sleeping 
again when they’re back safely on 
the planet,” said SpaceX president 
Gwynne Shotwell. 


To the space station... 
As this is a test flight, much of the 


mission involves running through 
procedures for various emergency 


scenarios to ensure Crew Dragon 
can handle them all. 
Hurley and Behnken will 
manually steer the spacecraft 
on the way to and from the ISS, 
and test its capabilities for use 
as a lifeboat for ISS astronauts. 
Behnken compared it with 
his past experiences as a test pilot 
for the US Air Force: everything 
needs to be checked so that future 
astronauts won’t have to do any 
emergency procedures for the 
first time during an actual crisis. 
It hasn’t yet been decided 
exactly how long Hurley and 
Behnken will remain on the ISS 
before heading home. It could last 
anywhere from about a month to 


nearly four months, said Steve 
Stich at NASA's Commercial 

Crew Program. The duration 

will depend on how long it takes 
to prepare SpaceX’s craft for its 
next crewed mission, which will 
ideally launch as soon as possible 
after this one returns. 


... and beyond 


NASA officials hope that there 
will eventually be many private 
companies operating in space, 
providing rides and maybe even 
private space stations with services 
that the agency can purchase. 
“The goal is for NASA to bea 
customer [of private spacefaring 
companies], and we want a very 
robust commercial marketplace 
in low Earth orbit,” said NASA 
administrator Jim Bridenstine 
at a press conference on 30 April. 
To that end, NASA recently 
awarded three US companies — 
Blue Origin, Dynetics and SpaceX — 
a combined $967 million to make 
and test lunar landers that will 
bring humans to the moon as 
part of the Artemis programme. 


“The United States has not hada 
human landing system since 1972,” 
said Bridenstine. “This is the last 
piece that we need in order to get 
to the moon.” 

Each company will develop its 
own lunar lander. Blue Origin’s 
Integrated Lander Vehicle will be 
designed to launch aboard either 
the company’s own New Glenn 
rocket or the United Launch 
Alliance’s Vulcan rocket. 

The Dynetics Human Landing 
System is also intended to be 
carried by the Vulcan rocket. 
SpaceX’s contract will go towards 
developing its Starship lander, 
designed to launch aboard the 
company’s Super Heavy rocket. 

Blue Origin’s lander has three 
sections: a transfer stage to move 
it into a lower orbit around the 
moon from where it is first 
dropped, a descent stage to land 
and an ascent stage to return into 
lunar orbit. The landers from 
Dynetics and SpaceX are both 
intended to be single structures 
that can perform all three of 
those manoeuvres. 

For the first mission of the 
Artemis programme, which aims 
to send astronauts to the moon 
by 2024, the plan is to launch one 
of the landers on a separate rocket 
to NASA’s astronauts, who are set 
to travel on the Space Launch 
System rocket that the agency is 
developing. Then, the astronauts 
will rendezvous with their lander 
in orbit around the moon before 
lowering down to its surface. The 
other two landers may be used 
on subsequent missions. 

While the specifics are 
currently undecided, these crafts 
will be tested without astronauts 
before the first crewed launch to 
the moon. “We won’t just send 
them up there and let them enter 
the spacecraft for the first time 
without tests,” said Lisa Watson- 
Morgan at NASA. 8 
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Ancient life 


What on Earth ts that? 


The Tully Monster defied explanation for decades, but we may now have an answer 


Michael Marshall 


A BIZARRE ancient creature that 
looks like a sci-fi reject may 
actually have been a backboned 
animal related to fish. The claim 
relies on chemical analysis of 
fossils of the creature, and other 
palaeontologists remain cautious. 

The animal is called 
Tullimonstrum gregarium, or 
simply the Tully Monster. It lived 
about 300 million years ago in 
shallow waters covering what is 
now Illinois. There are thousands 
of good fossils of it, all from one 
formation called Mazon Creek. 

The Tully Monster had a 
streamlined body, a bit like a worm 
or fish, with holes resembling gills 
along the sides. Mounted on top 
was a horizontal bar, at the ends 
of which were its eyes. At the back, 
it had a fin-like tail. Finally, at the 
front it hada long, angled neck 
with a pincer-like appendage. 
The whole animal was between 
6 and 35 centimetres long. 

The animal was first described 
in 1966. “They basically said 
‘wow, it doesn’t look like anything 
we see today’,” says Victoria McCoy 
at the University of Wisconsin, 
Milwaukee. Later, it was variously 
interpreted as a free-swimming 
snail without a shell, a worm or 


Mental health 


Most psychiatric 
diagnoses blur 
over our lifetimes 


DIAGNOSES for mental health 
conditions often morph into 
each other, suggesting that 
psychiatry’s reliance on specific 
diagnoses may be misguided. 

A team led by Avshalom 
Caspi and Terrie Moffitt at Duke 
University, North Carolina, analysed 
data from the Dunedin Birth Cohort 
Study, which follows a nationally 
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achordate, an animal witha 
stiffrod along its back. Some 
chordates, including fish and 
mammals, are vertebrates, 
meaning they have backbones. 
In 2016, McCoy and her 
colleagues published an analysis 
of the Tully Monster’s anatomy, 
arguing that it was a vertebrate. 
The pincer-like thing at the front 
was a mouth with teeth, the holes 
along the sides were gills, and it 
had a form of backbone. Another 
study that year claimed its eyes 
resembled those of vertebrates. 


representative group of more 
than 1000 New Zealanders 
born in 1972 and 1973. 

As the participants in the Dunedin 
Study have grown up, they have 
been assessed nine times to 
measure aspects of their health and 
behaviour, including their mental 
health. Caspi and Moffitt's team 
found that by the age of 4.5, 86 per 
cent of participants had met the 
criteria for at least one psychiatric 
diagnosis in one assessment. 

This didn’t mean that they had 
received a psychiatric diagnosis, 


However, in 2017, a different 
group fought back, arguing that 
many aspects of the Monster’s 
anatomy marked it as an 
invertebrate, like a snail or worm. 

Jasmina Wiemann at Yale 
University, a specialist in chemical 
analysis of fossils, has provided 
a different view. When soft 
tissue fossilises, chemicals like 
proteins degrade in predictable 


The Tully Monster 
has been compared 
to analien creature 


but if they had seen a psychiatrist, 
they could have been given one. 
A third of the cohort met 
the criteria for a psychiatric 
diagnosis before they reached 
the age of 15. Yet over time, 
people’s mental health usually 
shifted into a different category 
of psychiatric conditions (JAMA 
Network Open, doi.org/ggsrcz). 


“Therapy should build 
fundamental skills 
for maintaining general 
mental health” 


ways, says Wiemann. “We 
can still extract biological 
information,” she says. 

Wiemann, McCoy and their 
colleagues studied 32 samples 
from Mazon Creek rocks. Known 
chordates and invertebrates were 
readily distinguished, and the 
Monster grouped with the former 
(Geobiology, doi.org/dthd). 

McCoy believes that the Tully 
Monster’s closest living relatives 
are jawless fish like lampreys and 
hagfish, and it may have evolved 
its peculiar body as an adaptation 
to a specialised lifestyle such as 
picking worms out of the sea floor. 

Maria McNamara at University 
College Cork in Ireland says 
the results are compelling, 
but may have been distorted 
by the chemistry of Mazon 
Creek, so we need further 
research to be sure. 

McNamara has studied metals 
in the Tully Monster’s eyes. These 
suggested it was a cephalopod: 
an invertebrate group that 
includes octopuses and squid. 
“Why are the organic and 
inorganic components of the 
chemical signature showing these 
conflicting results?” she asks. At 
the moment, we just don’t know. 8 


“An excessive focus on a current 
diagnosis is short-sighted,” says 
Caspi. “Therapy should not just 
address the presenting disorder, but 
must build fundamental skills for 
maintaining general mental health.” 

However, Rudolf Uher at 
Dalhousie University in Canada 
cautions against ditching diagnostic 
categories. Some disorders are 
linked to specific causes and 
respond better to certain treatments 
than others, he says. “It could do 
harm to ignore these distinctions.” I 
Dan Jones 
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In brief 


Road-building 
risk to tigers 


More than half the world’s 
wild tigers are threatened 
by roads built dangerously 
close to their habitats. 

An estimated 57 per cent 
of the remaining 3900 
wild tigers live within 

5 kilometres of a road, 
which could decrease 

the population by more 
than 20 per cent (Science 
Advances, doi.org/dtfd). 


Microplastics 
threaten deepsea 


Deep underwater currents 
are creating large build-ups 
of microplastics in some 
biologically rich areas on 
the sea floor. Currents in 
the Tyrrhenian Sea, off the 
western coast of Italy, have 
aggregated microplastics 
in biodiversity hotspots 

at concentrations of up 

to 1.9 million pieces per 
square metre (Science, 
doi.org/dtgQ). 


Spinosaurus swam 
with atail swish 


Anewly analysed 
Spinosaurus aegyptiacus 
fossil reveals that the 
dinosaur had an unusual 
paddle-like tail that was 
far more flexible than we 
thought. It suggests the 
large predator used its 
tail to swim through water 
and hunt aquatic prey 
(Nature, doi.org/ggtgj8). 
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The sun ts too 
quiet, so more 
solar storms 
may await us 


THE sun is surprisingly sleepy 
in comparison with similar 
stars, which may mean that it will 
enter a period of higher activity. 
The activity and brightness 
of a star is driven by its magnetic 
field, which causes dark areas 
called starspots - or sunspots if they 
happen on the sun - as well as huge 
flares. Timo Reinhold at the Max 
Planck Institute for Solar System 
Research in Gottingen, Germany, 
and his colleagues compared the 
sun's activity with measurements 
from 369 sun-like stars observed 
using the Kepler space telescope. 
These stars all have similar 
temperatures, chemical 
compositions, ages, sizes and 
rotation periods. But despite all of 
the similarities, nearly all of these 
stars varied in brightness more than 


the sun does (Science, doi.org/dtg6). 

"These stars are similar in every 
way we can measure to the sun, 
but many of them show variability 
up to five times higher than the 
sun, which was surprising,” says 
Reinhold. “One possible conclusion 
would be that there is some 
yet-unidentified quality of these 
stars that we don’t know that 
is different from the sun.” 

Ina larger sample of 2529 stars 
that are comparable except for 
having unknown rotation periods, 
most had similar variability to 
the sun. This could mean that 
the stars with rotation periods 
that we can measure may, for 
some reason, be more variable. 

Regardless, the fact that 
there are sun-like stars with much 
higher variability suggests that 
it is possible that the sun could be 
in a temporarily calm phase now 
and its activity may ramp up, says 
Reinhold. He says that although we 
can’t predict exactly when this could 
happen, it would lead to brighter 
auroras and potentially dangerous 
solar eruptions that could damage 
our electrical grids. Leah Crane 


Smelly fish show if 
people are aware 


A WAFT of rotten fish might reveal 
awareness in people who are 
unresponsive after brain injury. 

We usually reduce the air we 
inhale when we smell something 
bad, so Anat Arzi at the Weizmann 
Institute of Science in Rehovot, 
Israel, and her team investigated 
this with 43 unconscious 
people in rehabilitation 
with recent brain injuries. 

Many reduced their inhalation 
of air when presented with a strong 
odour of, say, rotten fish or a fruity 
shampoo. Ten of 24 people initially 
classed as being in a vegetative 
state responded and later showed 
other signs of responsiveness 
(Nature, doi.org/ggtjg3). 

“The brain has the capacity to 
process information when we are 
not consciously aware, probably 
for survival reasons,” says Arzi. 
Clare Wilson 


Fruit-eaters best at 
holding their alcohol 


MAMMALS that eat lots 
of fruit and nectar may be the 
best at metabolising alcohol. 
Fruits and nectars ferment to 
make ethanol, which can lead to 
alcohol concentrations as high as 
8 per cent, says Mareike Janiak at 
the University of Calgary, Canada. 
Janiak’s team studied the ADH7 
gene in 85 species of mammal. 
This codes for an enzyme called 
alcohol dehydrogenase 7, which 
removes intoxicating chemicals. 
Mammals such as bonobos, 
chimpanzees, bats and humans 
that regularly consume fruit or 
nectar are more likely to havea 
version of ADH7 that makes them 
good at processing alcohol. “Being 
inebriated would be bad news for 
a flying mammal,” says Janiak. 
But cows and elephants 
are poor alcohol metabolisers 
(Biology Letters, doi.org/dtg7). 
Layal Liverpool 
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Views 


Letters 

Growing your own veg 
during the coronavirus 
pandemic p22 


Annalee Newitz is a science 
journalist and author. Their 
latest novel is The Future of 
Another Timeline and they 
are the co-host of the 
Hugo-nominated podcast 
Our Opinions Are Correct. 
You can follow them 
@annaleen and their website 
is techsploitation.com 


Annalee’s week 


What I’m reading 
Valerie Hansen's 
fascinating The Year 
1000, which is about 
the first global age. 


What I’m watching 

The haunting miniseries 
Devs (see our review 

on p26), which perfectly 
captures San Francisco's 
creepy nerd-religion vibe. 


What I’m working on 
A cool, new secret thing 
that’s all about building 
a better future! 


This column appears 
monthly. Up next week: 
James Wong 


Aperture 

Picture ofa dreamy 
hare takes nature 
photography prize p24 


Columnist 


Culture TV Culture Film 
In Devs, a strange tech firm Code 8 isa cracking 
has developed a powerful crime caper and shrewd 


quantum computer p26 


comment on society p27 


Retreating from tech 


People in lockdown are no longer trying to use technology 
to get their old lives back, says Annalee Newitz 


EVE been living in 
quarantine for almost 
two months in San 


Francisco, and lockdown tech is 
starting to drive us bonkers. We 
were initially full ofhope that the 
internet would save us — but now 
all we want to do is go outside 
and run around. Unfortunately, 
“outside” will never be the same. 
When we were only a week or 
two into this, things felt extremely 
weird, but those of us who still had 
jobs could do them. We had Zoom. 
We had Skype. Kids had Google 
Classroom. Amazon had masked 
workers to dispatch fresh produce 
to our doorsteps. 
What happened next will not 
surprise you. Everything sucked. 
Workers at Amazon started 
to protest about their conditions. 
They wanted paid sick time, as well 
as protections like hand sanitiser 
and disinfectant wipes. They had 
become key workers — and they 
rightly wanted benefits that 
reflected that. Customers were 
complaining too. They would 
spend hours trying to get delivery 
slots. It got so bad that a college 
student created a program to 
automatically queue on the 
Amazon Prime app on your behalf. 
Meanwhile, parents who were 
already sick of Zoom meetings 
discovered that sending their 
kids to online school didn’t work 
at all. Archaeologist Sarah Parcak 
declared on Twitter that school 
by app was a “joke” for her first- 
grader (year 2 for UK schools). She 
said that doing maths worksheets 


with her kid, while also juggling 
her own work, was “insanity”. So 
she pulled him out of school for 
an early summer vacation. Her 
tweets went viral. 

And so, instead of embracing 
technology, many people are 
now retreating from it. They’re 
making bread from scratch, going 
on long walks, making forts in 
their gardens and reconnecting 
with their sewing machines. We 
know this because they’re posting 


“People are making 
bread from scratch, 
going on long walks, 
making forts in 
their gardens” 


it on Instagram, of course. But my 
point is that people aren’t using 
apps to maintain their old lives 
any more. They’re embarking on 
something new - ifthey can. And 
that’s a big if. Millions of people 
are jobless, and still waiting for 
government pay cheques. 

The hope is that we'll be able to 
restart the economy by tracing 
those who have been exposed to 
the virus. In California, the state is 
hiring 10,000 people to track and 
notify everyone who has been in 
contact with an infected person. 
Apple and Google are developing 
an app that will use your phone 
to note who has been near you-— 
and if one of them reports they’re 
infected, you will get an alert. 

Contact tracing promises to 


transform our experience of 

the outside world as much as the 
internet changed our experience 
of staying inside. Though Google 
and Apple are promising privacy 
protections, the companies are 
still amassing a lot of sensitive 
data. We knew that our phones 
could be used as tracking devices. 
Now that fact will be unavoidable. 
It might even be desirable. 

The internet is going outside. 
The data streams that once 
followed us from website to 
website will now follow us 
from park bench to kitchen table. 
There’s no legislating this away, or 
hoping that the public will wake 
up to the dangers of surveillance. 
Because now we need that 
surveillance in order to be safe. 

So what will emerge from 
this period in history? Probably 
some terrifying new ways for 
governments to hunt down 
outcasts and undesirables. 

And some brilliant methods for 
resisting, by obscuring our data 
signatures at a political protest. 
It won’t all be cloak and dagger, 
though. There may be more 
phone-based geolocation games 
like Pokemon Go, which require 
people to move around outdoors 
to find virtual stuff and level up. 

All of us who have been cooped 
up for weeks or months are going 
to crave the idea of leaving the 
house, maybe in a way that means 
we don’t run into anyone who is 
infected. But now, more than ever, 
we are tied into our technology 
and cannot let it go. I 
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Editor’s pick 

Digging for victory 

amid the lockdown 

18 April, p22 

From Dan Fawcett, 

Stainton, Cumbria, UK 

lread James Wong's analysis of 

recent claims that we could become 

self-sufficient by growing our own 

fruit and veg amid the pandemic 

with great enthusiasm. | completely 

agree that achieving this is tough, 

bordering on impossible, given the 

very limited space in most gardens. 
However, maybe a gardener can 

be more efficient than industrial- 

scale agriculture, which was the 

yardstick for the analysis. This 

may help improve yields at home. 
Use of a small polytunnel would 

also be a boost. And how about 

keeping bees as a space-saving 

solution: a hive occupies little 

area - only 50 centimetres by 

50 centimetres - yet can yield 30 

to 40 kilograms of honey per year 

at around 3000 kilocalories per kg. 


From Toby Bateson, 

Truro, Cornwall, UK 

I have heard that some people 
compensate for lack of garden space 
by growing and making produce of 
higher value that is then bartered. 
For example, a smaller volume of 
eggs or wine could be traded for 

a larger volume of potatoes. 


In pursuit of the perfect 
home-made face mask 

18 April, p11 

From Colin Reynolds, 

Marple, Greater Manchester, UK 
Ihave been advocating face masks 
for several weeks as a way of 
slowing the spread of respiratory 
infections such as covid-19 and, 
four weeks ago, devised an easy, 
home-made, five-layer mask from 
a folded, non-woven kitchen cloth 
that encloses three layers of paper 
kitchen towel. 

As well as conforming well to 
the face, the paper can be binned 
or burned after each use, while 
the kitchen cloth can be washed 
overnight then dried. It is easy 
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and cheap to replace as well. 
Meanwhile, my sister-in-law, 
atalented seamstress, has been 
making two-layer cloth masks for 
friends who are doctors, as well as 
family, from dress and curtain off- 
cuts. Her design is typical of many 
now being made by home workers. 
Which type is better at 
containing aerosol-borne 
contagion? Perhaps we need a 
competition for different home- 
made designs to test their efficacy. 


From David Muir, Edinburgh, UK 
Jessica Hamzelou reports on the 
mixed evidence for the efficacy 
of the general use of face masks 
in the fight against covid-19. 
Given their use will probably 
become more widespread in 
the future, and is likely to be 
advocated by governments 
including ours, there is one 
situation where face masks will 
have a significant effect on society: 
future policing using facial 
recognition technology might 
prove a little more difficult. 


Return of the birds, clear 
skies and fresher air 


From Simon Goodman, 
Griesheim, Germany, 

Your pages have been full of 
stories on the effects of the 
pandemic on day-to-day life. 
Here, 30 kilometres from 
Frankfurt airport, the virus 
has brought changes, too. 

People live, but noise has died. 
In the garden, where the Boeings 
fought a winning battle with the 
larks, the dinosaurs have at last 
reconquered Earth as birdsong 
dominates the days. 

The motorways, alow drone 
day and night in the distance, are 
now, it seems, still. The night sky, 
recently strewn with diffusing 
contrails and blinking navigation 


lights, is clear and still, with only 
Venus in the west in glory among, 
suddenly, lots of stars. 

The air is clean, nearby factories 
stilled. No smoke, little pollution 
in the air. Very few cars and little 
dust, despite the lack of rain. Only 
huge, yellow pollen clouds. The air 
smells green. 


Don’t forget China’s take 
on the legend of Mulan 

18 April, p15 

From Dawn Chen-Yang Li, 
Dagenham, Essex, UK 

In your story about the origins of 
the Mulan legend, you mentioned 
archaeological evidence that it 
may have been inspired by ancient 
Xianbei women who were warriors. 

What you didn’t mention is 
that, according to the standard 
accounts of Hua Mulan in ancient 
China, it was generally believed 
that she lived during the Northern 
Wei dynasty, which was created by 
the Xianbei who migrated south 
into northern China in AD 386. 

The Xianbei of the Northern 
Wei dynasty adopted the Chinese 
language, political system and 
many aspects of Han Chinese 
culture and religion. But they also 
retained many nomadic Xianbei 
cultural customs too, most 
notably their military traditions 
and a higher status and more 
freedom for women. 

This elevated status for women 
continued into the subsequent 
Sui and Tang dynasties of China, 
even though these dynasties 
were ruled by Han Chinese 
imperial families. 

The archaeological evidence 
mentioned in the article confirms, 
to some extent, the standard 
traditional Chinese account of 
Hua Mulan as a cross-dressing 
female warrior of the Northern 
Wei period. 


Want to get in touch? 

Send letters to letters@newscientist.com; 

see terms at newscientist.com/letters 

Letters sent to New Scientist, 25 Bedford Street, 
London WC2E 9ES will be delayed 


Invasive species can help 
control invasive species 

11 April, p42 

From Keith Bremner, 

Forest Lake, Queensland, Australia 
In Australia, we had our own little 
green invader: a cactus called 
prickly pear that was introduced 
in about 1787, only to become an 
invasive weed by the early 20th 
century. Then, in 1925, an insect 
was introduced, Cactoblastis 
cactorum, which ate the prickly 
pear and solved the problem. Cane 
toads, introduced here to control 
pest beetles, are another story. 


How we ended up with 
a lop-sided natural world 


18 April, p44 

From James Haigh, 

Luccombe, Isle of Wight, UK 

The question of what caused many 
molecules fundamental to life to 
be chiral-—akin to being either 
right or left-handed —is easily 
solved. Michelangelo’s Creation of 
Adam clearly shows God using his 
right hand to give life to Adam. 


Quantum humour may 
prove very elusive 

11 April, p26 

From Sam Edge, 

Ringwood, Hampshire, UK 

Tom Gauld may have a problem 
in finding a really good quantum 
mechanics cartoon. It might not 
be possible to know exactly how 
funny a joke is and unequivocally 
what it is about at the same time. 


Something sweet helps 
the medicine go down 
Letters, 25 April 

From Keith Appleyard, London, UK 
Liz Berry wrote about the 
possibility ofimmunity from 
pathogens by eating earthworms. 
Back in the 1950s, my brother was 
found at the bottom of the garden 
rolling earthworms in sugar 
before eating them. He hasn’t 
suffered from pathogens, but 
does have high blood pressure — 
presumably from all that sugar. ! 
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Introducing our new 
Essential Guides series 
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We experience reality all the time - yet we struggle to understand it, 

or even define what it is. Let New Scientist be your essential guide to this 
most essential of topics as we delve into how mathematics, fundamental 
physics and our consciousness combine to define the world around us. 


The first in an entirely new series, this Essential Guide is available 
now. Get it in all good retailers, or buy it at shop.newscientist.com 
and have tt delivered to your door. 
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GNPY 2020, PETER LINDEL; RADOMIR JAKUBOWSKI; FLURIN LEUGGER; JENS CULLMANN, GDT 


A rare sight 
19) 


GDT Nature Photographer 

of the Year 2020 (GDT 2020) 
Photographers Jens Cullmann, 
Radomir Jakubowski, 

Flurin Leugger, Peter Lindel 


DREAMY, curious, careful, 
anxious. This is how photographer 
Peter Lindel describes his shot of 

a European hare (top left), which 
was chosen as the overall winner 
of the GDT Nature Photographer 
of the Year 2020 competition. 

The annual contest features 

work by members of the German 
Society for Nature Photography. 

Titled A hare’s dream, the 
photo was taken in Dortmund, 
Germany, the city that Lindel is 
from. He searched for months 
before coming across the animal: 
while once common throughout 
Germany, European hares 
(Lepus europaeus) are nowa 
rarer sight there, he says. 

Other highly lauded entries 
include New life in a dead forest 
(top right) by Radomir Jakubowski. 
Winner of the plants and fungi 
category, it shows a Bavarian forest 
that is slowly recovering after bark 
beetles ravaged many ofits trees. 

In Danger in the mud (bottom 
right), which took home the top 
prize in the other animals category, 
Jens Cullmann snapped a crocodile 
lurking in a drying mud pool. 

It is almost invisible, save one 
gleaming yellow eye. 

Soaring to victory in the birds 
category was Take off (bottom left) 
by Swiss photographer Flurin 
Leugger, in which a flock of snow 
geese rise in a flurry of white. # 


Gege Li 
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A world changed by quantum tech 


In Devs, atech company has built an extremely powerful quantum computer. 


The show is both beautiful and captivating, finds Rowan Hooper 


as 


TV 


Devs 
BBC iPlayer and FX on Hulu 


HALFWAY through episode two of 
Devs, there is a scene that caused 
me first to gasp, and then to swear 
out loud. A genuine WTF moment. 
Ifthis is what I think it is, Ithought, 
it is breathtakingly audacious. 
And soit turns out. The show 

is intelligent, beautiful and 
ambitious, and to aid in your 
viewing pleasure, this spoiler-free 
review introduces some of the 
cool science it explores. 

Alex Garland’s eight-part 
series opens with protagonists 
Lily and Sergei, who live ina 
gorgeous apartment in San 
Francisco. Like their real-world 
counterparts, people who work 
at Facebook or Google, the pair 
take the shuttle bus to work. 

They work at Amaya, a powerful 
but secretive technology company 
hidden among the redwoods. 
Looming over the trees isa 
massive, creepy statue ofa girl: the 
Amaya the company is named for. 

We see the company tag line 
as Lily and Sergei get off the bus: 
Your quantum future. Is it just 
a throw-away tag, or should we 
think about what that line means 
more precisely? 

Sergei, we learn, works on 
artificial intelligence algorithms. 
At the start of the show, he gets 
some time with the boss, Forest, 
to demonstrate the project he has 
been working on. He has managed 
to model the behaviour ofa 
nematode worm. His team has 
simulated the worm by recreating 
all 302 ofits neurons and digitally 
wiring them up. This is basically 
the WormBot project, an attempt 
to recreate a life form completely 
in digital code. The complete map 
of the connections between the 
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a 


BBC/FX NETWORKS 


Amaya boss Forest (Nick 
Offerman) controls an 
astonishing machine 


302 neurons of the nematode 
was published in 2019. 

We don’t yet have the 
processing power to recreate 
these connections dynamically in 
a computer, but when we do, it will 
be interesting to consider if the 
resulting digital worm, a complete 
replica of an organic creature, 
should be considered alive. 

We don’t know ifSergei’s 
simulation is alive, but it is so 
good, hecan accurately predict the 
behaviour of the organic original, 
areal worm it is apparently 
simulating, up to 10 seconds in 
the future. This is what I like about 
Garland’s stuff: the show has only 
just started and we have already 
got some really deep questions 
about scientific research that is 
actually happening. 

Sergei then invokes the many- 
worlds interpretation of quantum 
mechanics conceived by Hugh 
Everett. Although Forest dismisses 
this idea, it is worth getting 
your head around it because the 
show comes back to it. Adherents 
say that the maths of quantum 


physics means the universe 
is repeatedly splitting into 
different versions, creating a vast 
multiverse of possible outcomes. 
At the core of Amaya is the 
ultra-secretive section where 
the developers work. No one 
outside the devs team knows what 
itis developing, but we suspect it 
must be something with quantum 
computers. I wondered whether 
the devs section is trying to do 


“The show has only just 
started and we have 
already got some really 
deep questions about 
scientific research” 


with the 86 billion neurons of 
the human brain what Sergei has 
been doing with the 302 neurons 
of the nematode. 

We start to find out when Sergei 
is selected for a role in devs. He 
must first pass a vetting process 
(he is asked ifhe is religious, a 
question that makes sense later) 
and then he is granted access to 
the devs compound — sealed by 
a lead Faraday cage, gold mesh 
and an unbroken vacuum. 

Inside is aquantum computer 


more powerful than any currently 
in existence. How many qubits 
does it run, asks Sergei, looking 

in awe at the thing (it is beautiful, 
a bit like the machines being 
developed by Google and IBM). 

“A number that it is meaningless 
to state,” says Forest. As a reference 
point, the best quantum 
computers currently manage 
around 50 qubits, or quantum 
bits. We can only assume that 
Forest has solved the problem 

of decoherence — when external 
interference such as heat or 
electromagnetic fields cause 
qubits to lose their quantum 
properties —and createda 
quantum computer with 
fantastic processing power. 

So what are the devs using it 
for? Sergeiis asked to guess, and 
then left to work it out for himself 
from gazing at the code. He figures 
it out before we do. Then comes 
that WTF moment. To say any 
more will give away the surprise. 
Yet as someone remarks, the 
world is deterministic, but with 
this machine we are gaining 
magical powers. Devs has its flaws, 
but it is energising and exciting 
to see TV this thoughtful: it cast 
aspellon me. I 


@ @ @ 
Criminally special 
Code 8 is a low-budget mash-up between sci-fiand American 
crime fiction that is actually pretty good, says Simon Ings 


= 


Film 

Code 8 

Jeff Chan 

Available on Netflix 


AROUND 4 per cent of humans 
are Special. Connor is one of them. 
Lightning shoots from his hands. His 
mother is Special, too. She freezes 
things, including - since a tumour 
began pressing on her brain - 
patches of her own skin. Connor 
needs money to save his mother. 
And, since Specials have been 
pushed to the social margins, 

this means he needs to rob a bank. 

Code 8's director, Jeff Chan, is 
arelative newcomer whose 
screenplays co-written with 
producer Chris Pare fold well- 
trodden movie ideas into interesting 
shapes. Grace: The Possession 
from 2014 was a retread of The 
Exorcist seen from the possessed 
girl's point of view. Code 8, released 
to streaming services all over the 
world last December (but not, for 
some reason, in the UK until now), 
is a low-budget sci-fi crime thriller. 

Connor, played by Robbie Amell, 
works in construction, wiring up 
houses with his bare hands. A nicely 
understated sequence sees his 
workmates walk past carrying 
concrete bollards under their arms, 
when a police raid on “illegals” 
drops robots from the sky that 
shoot a worker in the back. 

After this, Connor decides he can't 
take any more and ends up under 
the wing of Garrett (Stephen Amell, 
Robbie Amell's cousin in real life), a 
thief whose professionalism is sorely 
tested by his boss, the telepathic 
drug lord Marcus (Greg Bryk). 

Code 8 is amasterclass in how 
to wring a believable world out 


Connor (Robbie Amell) 
charges up for an electric 
attack during a bank heist 


VERTICAL ENTERTAINMENT 


of unbelievably few dollars. This 
doesn’t come from its premise, 
which is so generic that it is hardly 
noticeable. Instead, what sets the 
film apart is the way it marries 
contemporary American crime 
fiction to sci-fi. This fusion is harder 
than it looks. 

Since James M. Cain wrote The 
Postman Always Rings Twice in 
1934, American crime fiction has 
primarily been an exercise in social 
realism. It’s about life at the bottom, 
steeped as it is in poverty, addiction, 
ignorance and marginalisation. 

The American crime genre tries to 
tell the truth about these things, 
and the best of it succeeds. 

Science fiction, on the other 
hand, is a literature of ideas. 
Detective plots are tempting 
for science fiction writers. Put a 
detective in a made-up world and 
get them to ask the right questions, 
and they can show your audience 
how your made-up world operates. 

But that, of course, is precisely 
the problem: it’s only a made-up 
world. We aren't being told anything 
about the way the real world ticks. 
Inventive sci-fi can feel an awful lot 


like under-researched crime fiction. 

Somehow, Code 8 manages to be 
both a cracking crime caper anda 
solid piece of science fiction. While 
spotting influences is a hazardous 
game, my guess is it is an homage 
to Michael Mann's L.A. Takedown, 
a fabulous TV pilot from 1989 
that provided the skeleton for 
Mann‘s much more famous 1995 
blockbuster Heat. 

But it is Code 8’s science-fiction 
element that impressed me most: 
a cleverly underplayed cat-cradle of 
a plot, tangling superpowers, social 
prejudice, drug addiction and state 
prohibition so as to create a set of 
intractable social problems that are 
both strange and instantly familiar. 

Robbie and Stephen Amell have 
championed the film and its ideas 
since working on the 2016 short 
film of the same name. Now a TV 
spin-off is in the works. | do hope 
Stephen, in particular, attaches his 
name to this. Anything to get him 
out from under his role as the DC 
Multiverse’s Green Arrow... fl 


Simon Ings is a writer based 
in London 


Don’t miss 


Visit online 


Degrees of Truth by 

Ben Langlands and 

Nikki Bell is an art series 
exploring architecture 
and the internet placed 

in the wonderfully 
cluttered Sir John Soane’s 
Museum in London. 

Pay a visit online. 


Listen 


The Great Animal 
Orchestra can be heard 
on the Instagram page 
of Fondation Cartier. 

Itis the work of Bernie 
Krause, a former 
Hollywood musician 
whose field recordings 
show us the importance 
of sound in nature. 
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Read 


Ultimate Price: The 
value we place on life 
sees Statistician Howard 
Steven Friedman reveal 
how those who distribute 
medicines and other 
limited resources 
measure — and often 
undervalue — human life. 
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Features Cover story 


Shielded from harm 


For some, covid-19 is fatal, but others have no symptoms at all. How can we predict 
who will get seriously sick — and how best to protect them? Carrie Arnold reports 
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HE new coronavirus has already 
| infected millions of people, but we 
are still learning about who is most 

vulnerable to its attacks. It quickly became 
clear that older people and those with certain 
underlying health conditions such as diabetes 
and cancer were at higher risk. But there have 
now also been many reports of the disease 
killing young, otherwise healthy individuals. 
And even among the high-risk groups, the 
threat that covid-19 poses varies dramatically. 

What’s more, information from several 
countries now indicates that people from 
some ethnic minorities are more likely to 
die. So are men and people who are obese. 

Meanwhile, because covid-19 attacks the 
lungs, we predicted that people with asthma 
would be among the most vulnerable. But so 
far, they don’t seem to be in greater danger. 

Around the world, efforts to quickly identify 
risk factors have already helped shape public 
health advice and direct resources (see “Best 
behaviour,” page 38). But to understand why 
these factors make such a difference, we will 
need to look more closely — not just at the 
virus, but also ourselves. 

“The disease is actually just our response 
to the pathogen,” says Priya Duggal, an 
epidemiologist at Johns Hopkins University in 
Maryland. To work out who gets sick and why, 
we need to understand what happens once the 
virus is inside us, and the role our genes play 
in our body’s response. As well as helping us 
to better protect the most vulnerable, doing 
so could guide the development of treatments 
that ultimately let us live with covid-19. 

We tend to think of the SARS-CoV-2 virus — 
the spiky 85-nanometre parcel of protein 
and nucleic acid that causes covid-19 — as if 
it were its own entity. That’s a mistake, says 
Reid Thompson, a computational biologist at 
Oregon Health and Science University. “The 
host is required for a virus to do its work. If you 
changed humans into turtles, they wouldn’t 
be infected with SARS-CoV-2,” he says. > 
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Like other viruses, this new coronavirus 
depends on a host for everything. It needs 
to break into our cells for food and shelter, 
and the ability to reproduce. Yet when it 
comes to understanding how such pathogens 
work, microbiologists have historically studied 
them on plates of jellied agar or in flasks of 
broth that smell of miso soup mixed with 
raw sewage. It is a strategy that can yield 
critical insights, but for covid-19, it leaves 
huge questions unanswered. The most 
urgent one: how many ofus are catching 
the virus, and possibly passing it on to 
others, without ever realising it? 


By the numbers 


Estimates suggest anywhere from halfto 
more than three-quarters of infected people 
show no symptoms, but until testing is more 
widespread, this remains a difficult question 
to answer meaningfully. Children seem just 
as likely as adults to be infected by the new 
coronavirus, yet far less likely to experience 
severe or deadly disease. There are several 
different hypotheses for why this might be, 
from the fact that children have fewer of the 
cell surface receptors in their airways that the 
virus needs to break in, to the idea that kids’ 
routine exposure to coronaviruses that cause 
the common cold provides them with 
crossover protection against this one. 

Another possibility is that young people’s 
immune systems are less likely to mount 
an aggressive response that can spiral out 
of control, or that they haven't yet been 
undermined by the ageing process. Indeed, 
the main reason that older people are thought 
to be more vulnerable to covid-19 is that our 
immune systems get weaker as we age. 

Age is far from the only consideration. When 
epidemiologists began to examine statistics 
about who had been hospitalised by covid-19 
and who had died, they noticed something 
strange: men seem worse affected. One 
recent analysis of data from several European 
countries found that men were more than 
twice as likely to be infected with the new 
coronavirus. In China, men had 1.7 times the 
risk of death. Figures from New York show 
that more than 60 per cent of deaths from 
covid-19 have been in men. A similar trend 
was identified in 2003 during the outbreak 
of severe acute respiratory syndrome (SARS), 
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“89 per cent of 
people in the US 
hospitalised with 
covid-19 had at 
least one chronic 
health condition” 


a disease caused by a related coronavirus. 
During the SARS outbreak, males more often 
wound up in an intensive care unit and were 
more likely to die. It was the same story with 
Middle Eastern respiratory syndrome (MERS), 
another coronavirus disease. 

To investigate this trend, in 2017 Stanley 
Perlman at the University of Iowa carried 
out mouse studies of the SARS coronavirus. 
He and his colleagues found that male mice — 
and females that couldn’t produce oestrogen -— 
were more likely to die after infection. Last 
year, a different group hypothesised that 
oestrogen promotes a more vigorous immune 
response, which gives individuals who produce 
more of the hormone an advantage when 
fighting disease. The trade-offis that it 
may also put them at risk of autoimmune 
conditions such as multiple sclerosis, 
which disproportionately affects women. 

Lifestyle factors could also influence risk for 
men. Because men tend to be less fastidious 
about handwashing, it is possible that they 
are more likely to get infected in the first 
place or to carry other viruses or bacteria that 
then make them more susceptible to severe 
infection with the new coronavirus. Then 
there is the fact that men are more likely 
than women to smoke cigarettes and develop 
chronic obstructive pulmonary disease, both 
of which have been shown to increase the risk 
of hospitalisation and death from covid-19. 

Chronic health problems, including 
diabetes, high blood pressure and cancer, 
do seem to put people at higher risk of severe 
disease, though the reasons why have been 
the subject of intense debate. The impaired 
immune function seen in diabetes and cancer 
provides a likely explanation, but the link with 
high blood pressure is less clear. 

As of 31 March, 89 per cent of people 
hospitalised in the US because of covid-19 
had at least one chronic health condition, 
according to data from the US Centers for 
Disease Control and Prevention (CDC). Just 
under half were obese and had high blood 
pressure. No one knows whether this 
represents a statistically significant difference 
from non-infected adults because 42 per cent 
of adults in the US have a body mass index over 
30, the cut-off for obesity, as do 40 per cent of 
those hospitalised for covid-19. Obesity isn’t 
listed in reports from China or Washington 
state as one of the top 10 conditions associated 


with covid-19 mortality, yet according to some 
preliminary data from physicians working in 
New York, it may increase the risk of severe 
disease. As yet, it is unclear whether obesity 
plays a role directly, or ifit is instead via its 
association with other chronic conditions. 

One alarming trend emerging from 
patient data in several Western countries 
is the finding that minority populations 
make up a disproportionate number of those 
who become seriously ill with covid-19. The 
reasons don’t appear to be biological, but only 
20 per cent of cases reported to the CDC specify 
the patient’s ethnicity, so it is hard to draw 
conclusions. Duggal suggests that this 
difference may be driven by lack of access 
to healthcare, medical bias and the immune- 
eroding stress of poverty, which is more 
common among ethnic minorities. All of 
these issues lead to a host of health disparities, 
including a greater prevalence of chronic 
diseases such as high blood pressure and 
diabetes, and now covid-19. 

Identifying these broad trends can help 
guide the difficult decisions that policy-makers 
and public health officials are having to make 
as this pandemic rolls on. But to gain deeper wy 
insights that will ultimately allow us to offer 
more targeted protection and treatments, eg 
a growing number of researchers believe 
that studying the people who are exceptions 
to these trends may be key. 

This idea dates to the genetics revolution of 
the late 1990s and early 2000s, when scientists 


began to understand how people’s DNA can 66 For HIV. some 

make them more vulnerable - or resilient — ’ 

to infectious disease. people have cells 
ee with unpickable 

Immune to infection 


locks. This is the 
kind of thing 


In the mid-1990s, teams in New York and 
Boston discovered that certain individuals 
somehow avoided infection with HIV, the 


e 
virus that can lead to AIDS, despite multiple we want to find 
exposures via sharing needles to inject drugs e © 440)? 
or by having unprotected sex with infected with covid 19 


partners. It turned out that people carrying 
certain mutations ina gene called CCR5 were 
completely resistant to HIV. 

The CCR5 protein wedges itself into the 
outer membrane of immune cells called T-cells 
and acts as a lock that HIV has to pick to enter. 
People with certain mutations of the gene 
that codes for this protein had unpickable 


locks. This discovery, published in 1996, 

was a breakthrough in understanding how 
HIV enters cells and directed us to potent 
new approaches for antiviral treatments. 
“These are the findings we want to move 
towards as we study covid-19,” says Martin 
Ferris, a geneticist at the University of North 
Carolina, Chapel Hill. 

A similar approach has been taken with 
hepatitis C. Most people who contract the 
hepatitis C virus (HCV) will develop chronic 
infection, but about a quarter somehow 
clear the virus. To find out why, in 2013 
Duggal made use of newly available genetic 
technology that enabled her to search 
through entire genomes. These genome-wide 
association studies enabled her and others 
to identify several genetic variations that 
affected whether someone could clear HCV 
without pharmaceutical help, and how > 
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likely they were to respond to antiviral therapy. 

Our genes don’t just influence our 
vulnerability to viruses, but to bacterial 
infections too. “Human genetics is actually 
a big driver of many diseases we think are 
caused by a pathogen,” says Ferris. Consider 
Streptococcus pneumoniae. Pulmonologist 
Stephen Chapman at the University of Oxford 
has seen plenty of people hospitalised with 
pneumonia caused by infection with this 
bacterium, but the devastating nature of these 
illnesses is surprising given that one in 15 
healthy adults in the UK carry the microbe 
harmlessly in their respiratory tracts. In his 
efforts to understand why, Chapman has 
identified several gene variants associated 
with immune function that influence whether 
these bacteria cause people harm. 

“Two patients that may look quite similar 
on the outside can be very different on the 
molecular level when it comes to their 
immune response,” he says. 

The idea that genes contribute to infectious 
disease risk is still new. “A physician will ask 
about family history of heart disease or cancer, 
but they never ask about infection,” says 
Chapman. “They just say infection is bad luck.” 


Where to look 


Now scientists want to use this approach 
to figure out who gets sick from the new 
coronavirus, and why. In February, Santa Clara 
county in California had some of the first 
US cases of community spread of covid-19. 
Alarmed, Manuel Rivas at Stanford University 
in California contacted fellow geneticists Mark 
Daly and Andrea Ganna at the University of 
Helsinki in Finland, who had already started 
to gather genetic data from covid-19 patients. 
“Tt made sense to pool our data and 
expertise,” says Rivas. When other researchers 
heard of the project, they wanted to contribute, 
so the trio launched the Covid-19 Host Genetics 
Initiative. It now boasts 151 studies and 
counting —run by more than 500 scientists 
around the world. 
They aren't the only ones doing this. 
At the Rockefeller University in New York, 
immunologist Jean-Laurent Casanova will 
focus his efforts on young people hospitalised 
because of the coronavirus who don’t have any 
conditions known to make the illness worse. 
Because only a tiny fraction of young adults 
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“Patients that 
look similar on 
the outside can 
be very different 
when it comes 
to their immune 
response”’ 


develop the life-threatening complications 
of covid-19, Casanova believes that it happens 
because of genetic differences in immune 
function. This focus, he hopes, will improve 
his chances of identifying human genetic 
contributors to coronavirus severity. 

Even ifthe mutations that cause the 
differences are rare, they may show us where to 
look in other patients, says Casanova. “Perhaps 
patients without this mutation are severely ill 
because the derailment of their physiology is 
similar to that caused by the mutations.” 

Duggal, too, is focusing her attention on 
these outlier cases, sifting through whole 
genome data in search of relevant variations. 
And Ferris is turning to mice to identify genetic 
contributions to covid-19, a strategy he hopes 


will allow him to control for environmental 
factors that may also play a part. 
Researchers in China are also on the case, 
identifying links between certain blood 
types — which are determined by our DNA -and 
increased severity of disease among more than 
2200 people treated for covid-19 at hospitals 
in Wuhan, where the virus originated, and 
Shenzhen. They and researchers in New York 
have found that people with type O blood 
seemed to be somewhat protected from serious 
disease after infection with the coronavirus. 
Rivas says these preliminary studies provide 
some good hypotheses, but the relatively 
small number of patients involved and the 
fact that the results have yet to be peer 
reviewed means we can’t draw any solid 


conclusions (see page 12). Most genes are 
likely to have only a small impact on disease 
susceptibility, and studies in psychiatric 
genetics show that tens of thousands of 
genomes are often required to separate 

the signal from the noise. “This is really 
hard to do in the context of an ongoing 
outbreak,” says Ferris. 

Thompson has run a computer analysis 
to examine potential genetic links. He and 
his colleagues have looked at how well small 
pieces of protein derived from the covid-19 
virus can bind to various human leukocyte 
antigen (HLA) proteins, which are cell surface 
proteins that regulate immune system 
function. Put simply, the more strongly a viral 
protein binds to an HLA protein, the more 
vigorous the immune response it triggers. 
The team also investigated whether exposure 
to other human coronaviruses could provide 
cross-protection against the covid-19 virus. 

The analysis predicted that several HLA 
variants might result ina more vigorous 
immune response, and identified others that 
might leave individuals more vulnerable. 

The team suggests that these same variants 
influenced response to the SARS coronavirus, 
and possibly other coronaviruses too. It is only 
very early work, but ifit is confirmed, it will 
provide crucial hints about certain genetic 
vulnerabilities to covid-19. 

What’s more, says Thompson, HLA analysis 
is cheap and readily available. Combined with 
reliable covid-19 testing, which is critical to 
determine who has been infected so that we 
can then evaluate their response, it could give 
us a powerful way to identify individuals at 
high risk of developing severe disease. 

These are the types of tools that the world 
is desperately waiting for. “We’re operating 
in the dark here. We need to be pooling all our 
data to get some answers,” says Thompson. 

Another aspect that geneticists are 
investigating has to do with how, once on the 
loose in our bodies, the new coronavirus gains 
access to our cells. To break in, the virus binds 
to acell surface protein called ACE2. Smokers 
and people with both type1 and type 2 diabetes 
and conditions such as high blood pressure 
seem to make more ACE2, which has raised 
questions about whether variations in this 
surface protein play a role in people being 
more or less resilient to severe disease. 

To predict how well the covid-19 virus 


binds to known ACE2 variants, researchers 
recently analysed genomic data sets including 
more than 290,000 samples, and were able 

to identify several mutations that appear to 
be associated with disease susceptibility. That 
work still needs to be validated, too. For now, 
any role that these variants play in linking 
high blood pressure to covid-19 risk remains 
the subject of much speculation. 


Under pressure 


Yet many are watching this ongoing work 
closely, because the link between covid-19 
deaths and high blood pressure, heart disease 
and diabetes has led to concern not just about 
the role of these gene variants, but also about 
drugs used to control these conditions — ACE 
inhibitors, which target an enzyme that works 
alongside ACE2 to regulate blood pressure. 
Right now, we just don’t know whether taking 
these drugs influences risk. 

As we come to better understand how our 
genes contribute to the severity of covid-19, 
another major challenge will be to work out 
how these interact with environmental factors 
such as smoking, exposure to pollution, the 
impact of crowded living spaces and many 
other things. As more and more of these 
findings come out, the influence that our 
individual genes and circumstances can have 
on our risk for infection and disease severity 
will become ever clearer. The whole planet 
is watching how this virus affects seemingly 
similar people very differently, says Casanova. 

For now, we may be able to learn the most 
from those who have succumbed to covid-19, 
but the hope is that with more comprehensive 
testing in the not-too-distant future, we will 
be able to learn more about people at the 
other end of the spectrum — the ones who 
are shielded against this scourge. 

Casanova and others believe this pandemic 
will forever change the way we think about 
infection, and the influence of individual 
differences down to our DNA. “All of a sudden,” 
he says, “people are realising that there’s 
something other than the virus at play.” 


Carrie Arnold is a science 
writer based in Virginia. 
Follow her @edbites 
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Features 


New 
KINd Of 
SOUNC 


A sweeping upgrade is about to transform 
music production technology. Ready your ears 
for audio like you ve never heard it before, 
says Bethan Ackerley 


humans have been listening to music, 
the only way to hear it was to be there 

when it was played. The earliest musical 
notation would take millennia to emerge, 
and the first recordings were made only about 
150 years ago. You might think that since then 
we have got steadily better at capturing the 
grace and richness of music. But for almost 40 
years, we have relied on the same technology 
to produce the vast majority of the music we 
hear. And it’s badly in need of an upgrade. 

Finally, though, a sweeping overhaul is in 
progress. The ramifications for music-making 
will be huge. When digital music entered into 
its own in the 1980s, it quickly began to shape 
what people listened to, ushering in waves of 
creativity and whole new genres. Now that its 
foundations are being reset, the same is sure 
to happen again. And it isn’t just music; the 
way we experience sound — on television, in 


E: most of the thousands of years that 
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cinemas and beyond ~ is set for an upgrade. 
So steady those ears: they are about to 
experience sound as never before. 

The first sound recording we know of was 
made by a device called a phonautograph in 
1860, and features a rendition of the folk song 
Au Claire de la Lune. The machine, a brainchild 
of French inventor Edouard-Léon Scott de 
Martinville, transcribed sound waves into a 
line traced on smoke-blackened glass or paper. 
It may seem primitive, but conceptually, things 
stayed the same for more than a century. If you 
listen to Nancy Sinatra singing These Boots Are 
Made for Walking, for instance, you are hearing 
sound waves recorded on a specific occasion 
in 1966 when she sang that song. 

A revolution arrived not long after, although 
you could see it as a return to a former era. 
Long before the phonautograph we had 
developed another way to capture music. 
Instead of recording sound waves, we wrote 


notes on a musical stave. This notation 
encodes the music, distilling the essential 
elements ofa tune into instructions that 
can be used to recreate it. 

In1983, anew method emerged of encoding 
music digitally. To see how it works, imagine 
tapping a key on an electric keyboard. Unlike 
a piano, this doesn’t hit a string and produce 
sound waves. Instead, information about the 
key pressed and the intensity and duration 
of your touch is converted into a digital code, 
which tells speakers or audio software what 
sounds to produce. Whichever keyboard you 
happen to use, the code will be the same: the 
Musical Instrument Digital Interface, more 
commonly knownas MIDI. 

There were similar ways of digitising 
music before the 1980s, but MIDI was 
transformative. It became the universal 
standard, guaranteering that instruments of 
any kind could be connected to synthesisers > 
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and computers. It also made digital music 
easily editable: you could record atune on 
your keyboard in the morning and then 
tweak the code later to make it sound like it 
was being played on a guitar -— or almost any 
other instrument you fancied. 

The birth of the home studio soon followed. 
“It became possible for a single person to 
compose, record and produce music,” says 
producer Phelan Kane, who has worked with 
artists including Placebo and Boy George. 

By making it cheaper and easier to create 
electronic music, MIDI fuelled an underground 
explosion of dance music that led to 
mainstream success. And as the use of 
electronic instruments proliferated, MIDI’s 
benefits would establish these sounds as 

the backbone of pop for years to come. 


Cue the harmonica 


Most remarkably of all, MIDI is still at the core 
of music production, though less so in the case 
of genres commonly recorded live. It has hada 
hand in the making of almost every pop song 
from the past 30 years, typically as part of 
digital audio workstations used in production. 
“MIDIis a very flexible tool that offers a vast 
array of possibilities to its user,” says Natalia 
Rodrigues Milanesi, a freelance music 
producer based in London. Kane agrees: 
“It’s a tribute to the original designers and 
engineers who worked on the version 1 spec 
that its first revision is 37 years later.” 

That’s right, cue the harmonica: for the 
times they are a-changin’ In January 2020, 
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the MIDI Manufacturers Association agreed 
on plans for MIDI 2.0. For, as the years passed, 
cracks in the code had begun to show. “When 
MIDI was created, it was fora very different 
world of electronic music,” says Will 
MacNamara at instrument manufacturer 
ROLL. “It’s like a 1983 car that people are 

still buying in the billions now.” 

One of MIDI’s biggest limitations concerns 
how it quantises data. In order to be captured 
digitally, each of the infinite gradations ofa 
note or sound, including pitch, volume and 
timing, must be captured on a finite digital 
grid. MIDI 1.0 uses strings of seven digital bits 
to capture these parameters, meaning there 
are only 128 possible values on the grid. That 
is more nuanced than paper notation but still 
lacking. “There’s so much musical expression 
between those lines,” says Milton Mermikides, 
a composer based at the University of Surrey, 
UK. MIDI 2.0 will be capable of capturing far 
more nuance, because it will be 32-bit as 
standard, allowing variables to take more 
than 4 billion possible values. 

This is good news for all sorts of reasons. For 
one, it means music will sound richer and less 
clunky. Virtual acoustic instruments will be 
perceived as being more realistic because 
gradual shifts in pitch known as pitch bends 
will be captured properly. The same goes for 
the bends that appear in emotional vocals. 
“There’s huge expression there that’s very 


MIDI helped electronic music, 
including that of Aphex Twin, 
go mainstream 


"THE MIDI 2.0 
REVOLUTION 
PROMISES TO 
ALLOW ANYONE 
TO MAKE MUSIC 
WITH A WIDER 
PALETTE OF 
SOUNDS" 


hard to map,” says Mermikides. “MIDI 2.0 
could do that really, really well.” 

MIDI 2.0 will also suit music that strikes 
Western ears as unfamiliar. The existing MIDI 
standard is based around the 12-tone equal 
temperament (12-TET), the division ofan 
octave into 12 equal semitones as found ona 
piano. This has been the default tuning in 
most Western music since the 18th century, 
but it isn’t the only way to organise things. 
One alternative, called pure intonation, 
involves tuning instruments based on ratios 
of note frequencies. This is common in 
classical Indian music, for instance, but MIDI 
isn’t set up to capture it. Doing so requires you 
to either use expensive plug-ins or hardware. 


You don’t have to try out anything too 
wild before running into difficulties. Take the 
band Radiohead. The intro of their song How 
to Disappear Completely, released in 2000, 
features wavering strings that blend together 
notes only differing in pitch by tiny amounts. 
Anyone hoping to recreate something similar 
in a home studio would struggle, because 
these microtonal variations can’t be 
captured by normal MIDI. “Microtonality’s 
impact has been subdued in the age of digital 
music tech,” says Sean Archibald, who creates 
microtonal music under the name Sevish. 
“There is a sense that the technology needs 
to evolve so that musicians can easily employ 
alternative tunings.” 


a heen (Ohoal 
PACING EPPEGTS 
MIGHT BE NOT 

IN MUSIC, BUT IN 
SOUNDSCAPES IN 
FILM OR VIRTUAL 
REALITY" 


Digitally connecting 
instruments spawned 
waves of musical creativity 


The MIDI 2.0 revolution promises to allow 
anyone to make music with a wider palette 
of sounds, even with a limited set-up. “All of 
these barriers have been falling year by year, 
and it’s increasingly easy for people to discover 
their musicality with just alaptop anda free 
programme” says MacNamara. “MIDI 2.0 
is going to make that even easier.” 

Mermikides thinks this will result in 
artists and creators pushing the boundaries, 
producing an explosion of new genres akin to 
the one that followed the introduction of MIDI 
in the 1980s. “Just like we have dance music 
and techno because of technological shifts, 
which are massively embraced, we're going 
to get new music forms that are embraced 
as well,” he says. 

The most exciting effects of MIDI 2.0 
might not even be felt in music, but in the 
soundscapes you hear ina film or virtual 
reality device. The conventional way of 
creating realistic soundscapes has been to 
position several speakers around a listener 
and play different channels of sound through 
each, as in cinema surround sound. These 
days, immersive sound can be achieved more 
cheaply and easily using soundbars. These 
speaker devices sit in one place and bounce 
sound off the ceiling and walls ofa room so it 
feels as though the noise surrounds you. The 
most advanced units fire white noise around 
aroom to calibrate themselves and can place 
“sound objects” at specific positions. Imagine 
a buzzing bee hovering over your shoulder 
and then flying off towards the window. 

It is in situations like this that MIDI 2.0 
could really shine. All those extra data points 
with which to encode sound will mean the 
bee’s buzz is pin-sharp. “As a creator, you want 


to master and finish a sound in such a way 
that the consumer can listen to it in the 
closest possible way to how you heard it,” 
says Scott Marshall at Bamsound, asound 
design studio in London. 

This isn’t limited to home cinema. 
Immersive audio can also be produced by 
making a recording with more than one 
microphone, creating what’s known as 
binaural sound. This can be enjoyed with 
earphones; no need for fancy equipment. 
Many think pairing this technology with 
MIDI 2.0 will be important in everything 
from virtual-reality gaming to live events. 
“Immersive audio is going to become a much 
more invisible technology,” says Marshall. 

How quickly we begin to see the effects of 
MIDI 2.0 depends on how fast it is adopted. 
There is already one keyboard available to 
buy, with other prototypes in development. 
“T think by the end of this year, we might start 
to see some consumer-level products with 
interesting new functionalities,” says Kane. 

Forecasting the effects of MIDI 2.0-and 
predicting how noticeable they will be—isn’t 
easy. But a good way to imagine the change 
is to think ofa clay animation monster ina 
decades-old film; at the time it would have 
looked great, but to our eyes it can seem 
awfully dated. Perhaps we will soon look 
back at the past 40 years of music history 
and wonder how we ever thought this was 
all there could be. # 


Bethan Ackerley is a 
subeditor at New Scientist 
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Features 


Best 


behaviour 


Scientists are trying to control our actions 
in this pandemic, but what happens 


when they get things wrong? 


Graham Lawton reports 


where I think there were actually a few 
coronavirus patients, and I shook hands 
with everybody, you'll be pleased to know. 
Icontinue to shake hands and I think it’s 
very important...” UK prime minister 
Boris Johnson, Downing Street press 
conference, 3 March 2020. 

“Sick Boris faces fight for life”. Front page, 
Daily Mirror,7 April 2020. 

Ifa week is a long time in politics, a month 
is an eternity in a pandemic. In early March, 
few batted an eyelid at Johnson’s handshakes. 
Now they seem reckless. 

News of the prime minister’s illness led 
many of the Twitterati to point out that the 
coronavirus “doesn’t discriminate”. Wrong. 


. [: at a hospital the other night 
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It does — by behaviour. If you come into 
contact with an infected person, you may well 
catch it. If you don’t, you probably won't. 

This is why behavioural science is absolutely 
central to our fight against the pandemic. 
Clearly, the hard biomedical sciences such 
as virology, epidemiology, immunology and 
pharmacology matter. But unless we also 
factor in the science of human behaviour — 
how real humans in the real world act and 
think- our understanding is incomplete, 
and our attempts to defeat the virus will fail. 

Getting people to do what we want is 
notoriously hard, which is why governments 
around the world have been relying on 
behavioural scientists to inform their 
approach to the pandemic. There’s everything 


to play for, as Molly Crockett, a psychologist at 
Yale University, and her colleagues wrote in 
a recent paper on behavioural science in the 
time of coronavirus: “In order to slow the 
coronavirus pandemic, healthy people must 
take basic steps to change their behaviour, 
and doing so has the potential to collectively 
save thousands ifnot millions of lives.” 
Get it wrong, however, and the effects 
could be disastrous. 

Arguably, behavioural scientists have 
been prepping for a challenge like covid-19 
for a decade. In 2010, the UK’s newly elected 
coalition government set up its experimental 
Nudge Unit within the Cabinet Office. The 
central idea, which was popularised in the 
2008 book Nudge by Richard Thaler and Cass 


Sunstein at the University of Chicago, is that 
humans often make bad, irrational decisions 
but can be encouraged to make good, rational 
ones by changing how choices are presented 
to them. 

The classic example is membership 
of workplace pension schemes: if you make 
opting in the default position rather than 
an active choice, people sign up in greater 
numbers. They are free to opt out, which 
is a crucial feature of nudges —they must be 
“freedom preserving”. The goal of the Nudge 
Unit, then, was to see whether this approach 
could improve the design and implementation 
of public policy. 

“I think we’ve gone from ‘this is an 
interesting idea that probably won’t work’ 
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STAY HOME 
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SAVE LIVES 


IF YOU GO our 
YOU CAN SPREAD IT. 
PEOPLE WILL DIE. 
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Morally charged 
messages may be 
the most effective 


to ‘actually we know it’s highly effective in 

a whole range of domains’” David Halpern, 
the head of the unit — officially called the 
Behavioural Insights Team (BIT) and nowan 
independent company — told me before the 
pandemic. So what started as an exercise in 
nudging people to make better life choices 
has expanded into a global enterprise in 
behavioural engineering. 

“Tt’s really important at most steps of 
the way: you have to communicate with the 
general public, you have to think about how 
you do it consistently and clearly and ina 
way that people will understand and take the 
actions,” says Ulrike Hahn, a psychologist 
at Birkbeck, University of London. “You have 
to think about social mechanisms for getting 
people to do stuff.” 

The BIT is active in 30 countries and just 
opened branches in Canada and India. Last 
year’s Behavioural Exchange meeting in 
London attracted more than 1000 delegates 
from all over the world and every conceivable 
sector of society, including public health. 


Mixed messages 


As soonas it became clear that the new 
coronavirus was poised to become a 
pandemic, behavioural scientists around 
the globe joined their biomedical colleagues 
in dropping whatever they were working on 
to find ways to tackle the virus. 

One of the first groups out of the blocks 
was the BIT. It used its preferred tool—a 
randomised controlled trial —to test the 
effectiveness of handwashing information 
posters. It recruited 2600 adults in the UK 
and ran an online trial of various posters from 
around the world (translated into English). 
Participants were tested on their recall of the 
message and whether they said they intended 
to wash their hands more often after seeing 
them. The results showed that the most 
effective posters had a “bright, clear design 
with minimal text and an emphasis on the 
step-by-step procedure”. 

You might ask why a randomised controlled 
trial is necessary to reach this conclusion, but 
behavioural science doesn’t always produce 
obvious answers. 

Crockett and her team, for example, 
tested the effectiveness of different types of 
messaging on people’s intentions to wash their 
hands, avoid social gatherings, self-isolate > 
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The behavioural 
science guide to 


getting through 
lockdown 


Lockdown isn't easy to deal with. 
“| feel completely disoriented. My 
world’s been turned upside down,” 
says Pete Lunn, head of Ireland's 
Behavioural Research Unit and 
lead author of the paper “Using 
behavioural science to help fight 
the coronavirus”. But, he says, 
there are things you can do to 

help get through it. 


1. HABITS 

“One of the really interesting 

things at a time like this is that 
people break habits and do different 
things. This is an opportunity to 

try something new, and form good 
new habits. Try that thing that you 
never did because you just carried 
on with your perpetual behaviour.” 


2. CONNECTEDNESS 
“Everybody is suffering at the 
moment. We've been sampling 
people's well-being throughout 
the day and it’s as if the entire 
population has been made 
unemployed all at once. One of 
the reasons is that people are 
feeling isolated. They’re feeling 
lonely, they’re feeling like their 
social contacts are not exciting. 
So get in touch with old friends, 
make sure that you're contacting 
parents and family on a regular 
basis. This is really important.” 


3. OUTDOORS ACTIVITY 
“We can see in our data that 

the thing that gives people the 
highest sense of well-being is 
anything where they're outside. 
Wherever people are outside, 
they're happier. So find safe 
ways to get yourself out. That 
exercise once a day is vital, 
because it feels normal again.” 
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and share health messages. They expected 
practical, utilitarian messages to be the most 
effective, but found that they barely worked 
at all. Morally charged ones, especially those 
emphasising our responsibilities towards 
family, friends and even strangers, were much 
more effective. 

Another team that was quick off the mark 
was the Behavioural Research Unit at Ireland’s 
Economic & Social Research Institute. In 
March, as the number of covid-19 cases in 
Italy span out of control, it identified more 
than 100 research papers and wrote a literature 
review, “Using behavioural science to help 
fight the coronavirus”. 

“There is a body of applied scientific 
knowledge that can be called upon,” says 
team leader Pete Lunn. “We do know that 
multiple measures can be taken that are 
likely to reduce transmission.” Some of 
these focus on individual behaviour, such 
as washing our hands or touching our faces, 
while others encourage actions that benefit 
society at large. 

The team found seven areas where 
behavioural science can contribute: hand 
cleanliness, face-touching, coping with 
isolation, encouraging collective action, 
avoiding antisocial behaviour, crisis 
communication and risk perception. 

The review was published on 12 March and 
formeda key strand of the Irish government’s 
strategy. “We sent them a copy of the paper on 
the morning we released it, and they’ve been 
using it ever since,” says Lunn. “It’s been used 
to guide quite a lot ofthe Department of 
Health’s messaging, some of the stuffin the 
papers, the stuffin the telly adverts here.” 

Certain interventions are simple and 
obvious, says Lunn. “Handwashing and hand- 


Interventions 

like handwashing 
and using hand 
sanitiser are 

the simplest 

to encourage 
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sanitising is pretty straightforward. You put 
the sanitiser in a place where people cannot 
miss it. Ifyou walk around it, you might suffer 
some social disapproval because we'll see 
you're not using the sanitiser. It works: most 
people use it more. It’s a nudge, basically.” 

Others are more complex and trickier to 
pull off. Encouraging collective action, for 
example, is a classic public goods problem 
where enough people must override their 
own self-interest in pursuit ofa common 
goal. Existing research suggests that most 
people are “conditional cooperators”: 
willing to make sacrifices for the greater 
good, but only if others do too. 


Strike a nerve 


The trick here, says Lunn, is to generate 
acommon group identity. That means 
“getting across that we are in it together 
and communicating to everybody a strategy 
that says, ‘If we all do X, we will all be better 
off, and here’s why’. And also introducing 
gradual degrees of social punishment and 
disapproval for people who don’t bat for 
the team.” Think tutting when people don’t 
social distance or challenging those who 
break the rules. 

Emotions also sway our decisions and 
behaviours around the virus. In amore 
recent experiment, Lunn’s team showed 
people posters including one that emphasised 
the possibility of infecting a specific at-risk 
person, such as someone’s grandmother, 
or a neutral poster communicating the 
government’s advice. 

When asked later about their plans for 
the coming days, those who had seen the 
emotion-fuelled posters said they were more 
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likely to practise social distancing, even though 
participants themselves predicted that the 
neutral posters would be more effective. 

The Irish government enacted a progressive 
tightening of social freedoms, culminating ina 
lockdown on 28 March. According to Lunn, this 
was greeted with a high level of compliance and 
trust. “People are responding,” he says. “I think 
the general view here at the moment is the 
chief medical officer has played a blinder.” The 
policies also appear, tentatively, to be working. 
IfIreland’s experience shows how behavioural 
science can help, events across the Irish Sea 
show howit can also go wrong. 

Compared with its European neighbours, 
the UK took a relaxed approach to behavioural 
restrictions. The handshake-happy Johnson of 
3 March was merely following official advice 
that handwashing, not social distancing, 
was the key to halting transmission. But this 
laissez-faire approach didn’t work, and on 


23 March, the government imposed a lockdown. 


Precisely what guidance inspired the original 
policy and its sudden reversal is unclear, not 
least because the government has been 
decidedly secretive about the advice it has been 
receiving. But we know that it has heard froma 
team called the Scientific Pandemic Influenza 
group on Behaviour and Communications, 
originally convened in 2009 in response to 
the swine flu epidemic and reactivated on 
13 February 2020 to respond to the new 
coronavirus. The group’s remit isn’t to propose 
policies, but to advise on how to implement 


those recommended by medical experts. 

The consensus among behavioural scientists 
is that they made some bad calls. “In all 
honesty, I think they just got it wrong,” says 
Lunn. “And [think they know they got it wrong 
now. And I think that’s what the large majority 
of the behavioural science community, in 
Britain and internationally, think.” 

On 16 March —a week before lockdown — 
the government received an open letter 
signed by nearly 700 UK-based behavioural 
scientists expressing deep concern about its 
social distancing policies. 

One of the letter’s lead authors was Hahn. 
She says the main problem was that the 


“Almost 700 
behavioural 
scientists wrote 
a letter of deep 


concern about 
the UK’s social 
distancing 
policies” 


Placing chairs 
appropriately 
makes social 
distancing a 
no-brainer 


government put too much emphasis on 
“behavioural fatigue”, the worry that people 
would rapidly tire of measures limiting social 
contact and abandon them just when they 
were most needed. “We always thought that 
that argument was overstated,” she says. 
“The evidence for it is not very strong.” 

To make matters worse, the UK government 
didn’t initially share the evidence base for its 
strategy. When it eventually did publish it 
on 20 March, behavioural scientists were 
unimpressed. “That document didn’t really 
elaborate on this behavioural fatigue thing,” 
says Hahn. “I haven’t changed my mind.” 

It isn’t that behavioural fatigue doesn’t 
exist, she says—as many can attest after weeks 
or months of lockdown. “It is not implausible: 
keeping up behaviours — in particular ones 
where you don’t see an immediate return, but 
that are onerous — is going to flag over time. So! 
don’t think it’s anon-issue. What was troubling 
me was the extent to which it was being used 
to justify whether or not to move ahead with 
amore extreme lockdown.” 

Lunn is less forgiving. “The evidence is 
pretty weak,” he says. “And why it came out 
after the fact, I don’t know.” 

The advice also appears to have put too 
much emphasis on a narrow, nudge-based 
approach to behavioural change while 
ignoring the perspectives of other behavioural 
sciences such as psychology and behavioural 
economics, says Hahn. Many people detect 
the fingerprints of the Behavioural Insights >» 
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Scottish first 
minister Nicola 
Sturgeon leads 
by example, 
adopting the 
“elbow cough” 
to minimise the 
spread of germs 


“A gradual 
lifting of 
lockdown is 
better — the 


stronger the 
shock, the 

more people 
struggle” 
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“One of the reasons I think the Irish 
authorities did better that the UK authorities 
was by being more gradual,” he says. “The UK 
essentially went in two jumps, doing very little 
and then slamming very strong restrictions 
on extremely rapidly. We imposed restrictions 
earlier, then increased the level in four stages.” 

The gradual approach is better, he says, 
because the stronger the shock, the more 
people struggle with the new situation. 
“Social support takes time to organise itself, 
and if you do things really suddenly, some 
people can’t cope.” 

The same logic should work for ending 
lockdown. “It will be much better to do it in 
more gradual stages, where specific restrictions 
are lifted one at a time. And I get the logic that 
we'll need to ease restrictions and then possibly 
put them back down again, depending what 
the data show. Communicating that is going 
to be super important,” says Lunn. 

The best way to do that is yet to be 
determined, as this is such a novel problem. 


of the behavioural science evidence 
underpinning those strategies,” she says. 
That included research that is still relevant 


Team on the strategy, although it hasn’t 
commented and declined a request for 
an on-the-record interview. 

Another concern is that the UK response 
was politically motivated. In essence, the fear 
is that the government cherry-picked advice 
that fit its libertarian instincts —or, as Johnson 
put it when announcing the lockdown on 
20 March, “the ancient, inalienable right of 
free-born people of the United Kingdom to how to maintain, and eventually lift, lockdown. 
go to the pub”. Behavioural science can offer personal advice 

This is allin stark contrast tothe behavioural forhowto play the long game, says Lunn 
expertise that was brought to bear on the (see “The behavioural science guide to 
UR’s swine flu preparations a decade ago, says getting through lockdown’, page 40). But 
Hahn. “There was avery thorough discussion there are also some insights for government. 


today, including on face mask compliance 
and maintenance of social distancing. 

The UK’s failures, however, don’t negate the 
fact that behavioural science can help with 
the crisis. “It still has a lot to offer,’ says Hahn. 

Right now, the most pressing question is 


Think first, share later 


Like many biomedical design an intervention the accuracy of the Yet crisis communication principles used 

scientists, behavioural §tostop them. information they are by the US Centers for Disease Control and 

scientists are It turns out that sharing. A simple Prevention, which rely heavily on behavioural 

scrambling to create most people who prompt to think about science, offer some insights. 

rapid interventions spread falsehoods don’t the accuracy ofa These include being open about information, 

designed to slow the do so maliciously. non-political headline including what you do and don’t know, telling 

pandemic's spread. Instead, the researchers halved the amount the truth, expressing empathy, giving people 
Gordon Pennycookat discoveredthatpeople of misinformation something to act on and showing respect. 

the University of Regina are far worse at that people shared. In terms of nudging, openness shouldn't bea 

inCanadaandhisteam determining whether Social media problem, because - surprisingly — it still works 

wanted to understand something is true or platforms should add even when we know we are being manipulated. 

why some people not when deciding an “accuracy nudge” 

believe misinformation whether to share it on to reduce the circulation 

about the virus and socialmediacompared of dangerous Graham Lawton is a 

share it on social media. with when they are misinformation, columnist and features 

Their goal was to asked directly about says Pennycook. writer at New Scientist 
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meteorological satellite systems that monitor the weather and climate from space, 

helping protect lives, property and industries. Next-generation programmes will deliver 

service continuity until at least the mid 2040s. 
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and proven experience of meteorological applications in satellite/remote 
sensing data and associated user communities. 


The complete vacancy notice and 
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careers.eumetsat.int 
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we could measure and quantify security? 
What if we could stop phishing, spam, DDoS, and more? 


‘l couldn't put it down.” 


‘Absolutely mind-blowing.” 


“Winn 
Schwartau 
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status quo” 
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The back pages 


Puzzle Cartoons Feedback The last word 
Grapple with Lego The lighter side of life Keep acoffin-length How do lizards 
blocks to solvea with Tom Gauld and apart; fries for all: the walk upside down? 
maths problem p46 Twisteddoodles p46 week in weird p47 Readers respond p48 
Quick crossword #57 Set by Richard Smyth 
PTL Te Te Tm semen 
BHREHRBEE EE h- 
Ze BER 
Bae BORE 
a a a 
ZEEE Be 
BERR BE 
BREREEEE SE: Ek. 
BERR ZEEE eee 
crossword next week 


ACROSS DOWN 
1 = Anatoly__, Russian chess grandmaster (6) 1 Kr; home planet of Superman (7) 
4 Mass of frozen water (3,3) 2 ~=Thinmucus of the eyes (5) 
9 Unit equal to 8 bits (4) 3. Relating to sight (7) 
10 Operation in which an organ is replaced (10) 5 1980 documentary series presented 
11. Concerning small component particles (6) by Carl Sagan (6) 
12 Tag (a website etc) for later browsing (8) 6 Plant in the genus Aquilegia, also called 
13 Suffering from a form of photokeratitis (4-5) Granny's bonnet (9) 
15 Veneer; celluloid (4) 7 Containing every letter of the alphabet 
; (like this puzzle) (7) 
16 Computer operating system developed ; ‘ 
in the 1970s (44) 8 Having anet carbon footprint of O (6,7) 
17 Stage of female psychosexual development 14 Alloy of Au with Ni, Ag or Pd (5,4) 
hypothesised by Sigmund Freud (5,4) 16 Type of elementary particle, symbol u (2,5) 
21 Bridge for water (8) 18 Front tooth (7) 
22. Natural geological void (6) 19 Smallpox (7) 
24 Sharp-edged plant (5,5) 20 Tropical arboreal habitat (6) 
25 Circle; noose; ring road (4) 23 Tiny, finger-like outgrowths of 
26 Organ fed by arenal artery (6) the intestinal wall (5) 
27 Plant used in herbal medicine 


to treat bruising (6) 


Quick quiz #50 


1 What letter is missing from 
this list: m, k, 5, a, Cc, m2 


2 What is the hexadecimal number 
3E8 in decimal notation? 


3 In 1999, Eileen Collins became 
the first woman to perform what 
role that required her to have flown 
jet aircraft for at least LOOO hours? 


& How many bytes are there in 
akibibyte? 


5 Why did a small cylinder of 
platinum-iridium alloy held in the 
Pavillon de Breteuil in Saint-Cloud, 
France, lose its lustre in 2019? 


Answers on page 46 


Cryptic 
Crossword #30 
Answers 


ACROSS 1 Candle, 4 Effect, 

9 Thrombi, LO Oculi, 11 Open, 

12 Wheezing, 14 Semicircles, 

18 Birdcage, 19 Agar, 22 Dogma, 
23 Lustrum, 24 Sedate, 25 Miasma 


DOWN 1 Cotton, 2 Nurse, 3 Lamp, 
5 Florence, 6 Erudite, 7 Triage, 

8 Nightingale, 13 Pie chart, 

15 Enraged, 16 Abides, 17 Crimea, 
20 Germs, 21 Asti 


Note: Florence Nightingale, who 
pioneered nursing during the Crimean 
War, was an early adopter of the pie chart. 
Also known as the lady with the lamp, the 
bicentenary of her birth is on 12 May 


Our crosswords are 
now solvable online 
newscientist.com/crosswords 
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Tom Gauld 
for New Scientist 


BEFORE YOU LEAVE, WE'D LIKE TO THANK YOU 
ALL FOR BEING PART OF THIS STUDY. THERE'S 
MORE WORK TO BE DONE, BUT THE PRELIMINARY 
NUMBERS SUGGEST THE DRUG 1S WORKING, WITH 
907. OF USERS EXPERIENCING NO SIDE-EFFECTS! 


Twisteddoodles 
for New Scientist 


THE NEXT SCIENTIFIC HE TURNED HIMSELF 
GRANT UP FOR into A HuMAN-FLY 
REVIEW IS HYBRID 


; aC 
Dk. BRUNDLES nts | WAS THAT ONE OF THE 


No. _—CDELIVERABLES? 
\ : ONE \ / 


ANY PUBLICATIONS? 
"MAN-FLY MONSTER WREAKS. HAVOC” 
" ABOMINATION CREATED BY SCIENCE” No 


“BRUNDLEFLY BROKE MY ARM!” THEN NO | 
THAT SORT THING? \ #SIGH¥ 


@ twisteddoodies 
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Quick 
quiz #50 
Answers 


1 Another k: these 
are the initials of the 
seven SI base units, 
metre, kilogram, 
second, ampere, 
candela, mole, kelvin 


2 1000 


3 Command a space 
shuttle mission 


4 1024, or 2!9; 
this was the original 
definition of a kilobyte 


5 It ceased to be 
the international 
prototype kilogram, 
used to specify this 
unit of mass. It 

was replaced by a 
specification based 
on fundamental 
physical constants 


Puzzle 
set by Hugh Hunt 


#58 Lego lockdown 


It is lockdown in my house and 

to keep the kids occupied, | have 
challenged them to find all the 
possible sequences when placing 
red 1x1 and blue 2x1 Lego 
blocks in a row. 


There is only one way of making a 
row of length one (one red); there 
are two ways of getting a row of 
length two (B or RR); and three 
ways of getting a row of length 
three (BR, RB and RRR). 


But after length three, the pattern 
seems to break down. There are 
five ways to get length four (BB, 
BRR, RBR, RRB and RRRR). 


I've now set the kids the task of 
finding how many ways there 

are of making a row of length 10. 
That should keep them busy. But 
their further challenge is to work 
out the pattern, so they can figure 
out the number of sequences for 
any length of row. Can you help? 


Answer next week 


#57 Matchstick magic 


Solution 


445 


The 11 possible calculations 
that yield an odd number are: 
8-3, 3x9,6+3,9+2, 9-0, 9-6, 
6+5,5+0,0+5, 8-5 and 5+6 


The back pages Feedback 


Non-metric systems 


Two weeks ago, Feedback got 
uncomfortably close to the subject 
of social distancing when we 
compared the metrics that different 
regions use to describe a 2-metre 
separation. We thought our global 
survey was pretty comprehensive, 
but readers have been writing in 

to point out ones we've missed. 

Ant Tuson tells us “in the 
Falklands we are keeping one 
black-browed albatross wingspan 
apart”, while Mike Campbell goes 
darker: “in Yorkshire we were told 
2 metres is the length of a coffin”. 

If neither suggestion floats your 
boat, follow Feedback’s example by 
taking a leaf out of our book - quite 
literally - and making sure you stay 
7.477 New Scientist pages placed 


end to end away from anybody else. 


A tad salty 


Thank you to those who pointed 
us to the tweet by the Brussels 
correspondent of The Daily 
Telegraph in which he reported 
on the Belgian potato surplus. 

It seems 750,000 excess tonnes 
of tuber need to be disposed of 
sharpish, prompting the secretary 
general of the Belgian potato 
grower federation Belgapom to 
ask his compatriots to up their 
consumption of fries. The name 
of said correspondent? James 
Crisp. “I wouldn’t mock him 
about his name,” warns a 
colleague. “He probably has 

a chip on his shoulder.” 


What to do? 


lam large, said Walt Whitman 
after a series of particularly heavy 
dinners, | contain multitudes. 
Lucky him: Feedback’s nearest 
supermarket has been out of 
multitudes for weeks, and the next 
delivery slot is three weeks away. 
But the man’s point, as we 


understand it, still stands. Each of us 


is doomed to perpetual hypocrisy 
and self-contradiction: complaining 
3 about the lockdown one week and 
© reporting the lockdown-breakers 
3 next door to the police the week 


after. Clapping the National Health 
Service one Thursday and tearing 
down hospitals with our bare hands 
the next. Or is that just Feedback? 

We are grateful to Callum 
J. Macgregor for pointing out that 
similar multitudinal largesse 
extends to the entirety of New 
Scientist. In a recent feature 
devoted to the pandemic’s toll on 
mental health (25 April, p 40), we 
quoted Neil Greenberg at King’s 
College London as saying: “Limit 
your exposure to media stories 
about the pandemic - especially 
those with experts’ views about 
what is going to happen over the 
next three months — because it 
can cause anxiety.” 

“| was alarmed to read in this 
week’s issue that to preserve my 
mental health, | should probably 
limit my exposure to such advice,” 
says Callum, “which led to an 
interesting conundrum: if | had 


Got a story for Feedback? 

Send it to feedback@newscientist.com or 

New Scientist, 25 Bedford Street, London WC2E 9ES 
Consideration of items sent in the post will be delayed 


already been following Neil 
Greenberg's advice, how would 
I have access to excellent advice 
like Neil Greenberg's?” 

A fantastic question, Callum, 
and one with no easy answer. 
Feedback’s utterly unqualified 
suggestion is that you order 
yourself a nice basket of multitudes 
and stop worrying about it. 


So CoO*ld 


Typographical errors are the bane 
of Feedback’s existence, making 
us want to throw our bespoke 
typewriter—the Witmaker 3000 — 
on the floor in disgust. So we are 
glad to see that we are not alone 
in such an affliction. Illustrating 
this point, Barry Cash writes in 
with an extract from the Henleaze 
and Westbury Voice on how local 
students got a paper published 
ina scientific journal. 


Amida lengthy digression on 
superconductor physics (the only 
reason we maintain our Henleaze 
and Westbury Voice subscription), 
it says: “A superconducting 
BSCCO tube will remain trapped 
in the tube for ever, unless its 
temperature rises above -1650C.” 

Barry congratulates the 
students but points out that 
the paper’s editors “seem to 
have overlooked the fact that 
their greatest achievement is 
rendering the Kelvin temperature 
scale obsolete”. Seeing as a 
temperature of -1650°C would 
equate to one nearly 1400 degrees 
colder than absolute zero —the 
coldest temperature allowable 
in physics —we have no choice 
but to agree that the real news 
was well and truly buried. 


Dire grams 


An underappreciated online 
resource, in Feedback’s view, is the 
Twitter account “Science Diagrams 
that Look Like Shitposts”. 

On a regular basis, it posts 
images of diagrams in textbooks 
or academic papers that can most 
generously be described as lacking 
in artistic or conceptual merit. 

In recent days, we have hada 
gurning cat asking, “What are the 
effects of ecstasy?” and a high-piled 
stack of what looks like cardboard 
captioned “Unwanted sexual urges? 
Have a graham cracker and calm 
yourself down.” Our favourite, 
however, at least at the time of 
writing, is the self-explanatory 
image captioned “Figure 7.8c. 
Unsuccessful attempt to lift a pig.” 


Write in 


This has been a bumper week for 
the Feedback inbox, for which we 
are enormously grateful. Social 
distancing is hard enoughin 
person without extending it to 
digital correspondence. So do keep 
writing in with your experiences 
of lockdown. Have you taken up 
any unusual hobbies? Seen any 
particularly misapplied science? 
Christened a child Nominative 
Determinism? We want to know! ff 
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Reptilian skill 


How are lizards able to 
walk upside down? 


Hilary Shaw 

Newport, Shropshire, UK 

They do this through van der 
Waals forces: interactions between 
non-bonded atoms, molecules or 
surfaces that can cause them to be 
either attracted to or repelled by 
each other, depending on the 
distance between them. 

Some lizards, suchas geckos, 
have microscopic foot hairs that 
generate these forces. They can 
change the angle of these hairs to 
peel their feet away, so they don’t 
become stuck where they are. 
However, polytetrafluoroethylene 
(PTFE) can stop them. Oddly, 
geckos haven't adapted to 
deal with PTFE-coating yet. 


Mike Follows 

Sutton Coldfield, 

West Midlands, UK 

Geckos take advantage ofa simple 
principle: like charges repel, 
opposite charges attract. 

They walk on walls and ceilings 
using electrostatic induction and 
van der Waals forces. Neither the 
feet nor the walls are charged, but 
the molecules making up the feet 
and ceiling are polarised. This also 
happens in water: the hydrogen 
end ofa water molecule is positive 
while the oxygen end is negative. 

Imagine that the molecules are 
aligned so that the surface of the 
gecko’s feet has a negative charge. 
By repelling the negative poles of 
the molecules in the ceiling, a 
positive charge is induced on the 
surface the gecko walks on. The 
opposite charges in the feet and 
wall create electrostatic attraction. 

The force of attraction 
between uncharged molecules 
is called a van der Waals force. It 
isn’t as strong as the interactions 
between charged particles, but 
the gecko makes up for this by 
increasing the surface area of 
its feet touching the ceiling. 

Gecko feet are padded with 
flexible ridges that are covered 
in millions of tiny, hair-like 
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ANTAGAIN/GETTY IMAGES 


This week’s new questions 


Fields apart Apart from their origin, what is the difference 
between a magnetic field and an electric one? Des Whetter, 


Cheltenham, Gloucestershire, UK 


Homebrew decaf [heard that if you discard the first brew 
made from a teabag, the next one will be decaffeinated. 
How true is this? Cormac Byrne, London, UK 


structures called setae. Each seta 
is covered in around 1000 even 
smaller bristles called spatulae, 
which increase the surface area 
across which the van der Waals 
forces can act. 

Apparently, some geckos 
can dangle from a single toe. 
Researchers are trying to develop 
gecko-inspired adhesive tape 
that doesn’t lose its stickiness. 


Thomas Cox 

Inverness, Highland, UK 

Some lizards have the Spiderman- 
esque ability to stick to walls 
because their feet are covered 

in tiny hairs, each one-tenth 

the diameter ofa human hair. 

Covered in millions of these, 

a gecko’s feet have a huge surface 
area, resulting in much more 
friction when they come into 
contact with a surface that seems 
smooth to the human eye. 

This friction is the result of 
intermolecular forces between 
the hairs and the surface, meaning 
geckos can stick to almost any 
surface, except PTFE. This is 
because PTFE has a uniform 
charge, making it much harder 


for the hairs to grip, the same 
reason why water slides offit. 
Researchers at the University 
of Manchester in the UK achieved 
a similar effect to that of geckos’ 
feet by creating synthetic hairs, 
and used the same principle to 
create a silicon-based sticky tape. 
This design has helped create 
reusable sticky notes, as there is 
no glue to deteriorate over time. 
It also has huge potential in the 
medical world for biodegradable 
stitches and wound dressings that 
leave no harmful residue behind. 


Time for a rhyme 


Why do we appreciate rhyming 
words in songs and poetry? 

How long can one “hold” a sound 
while waiting for a rhyme? 


David Muir 
Edinburgh, UK 
Rhythm and rhyme help us to 


Can you use a standard 
teabag twice to make a 
decaffeinated brew? 


remember things. They do 

this through acoustic encoding, 
the processing of sounds and 
words for memory storage 

and later retrieval. 

Rhythm and rhymes 
Aid us sometimes 
By the means of acoustic encoding. 
They help us just fine 
To remember each line, 

Preventing our brains 
from exploding. 

There is also a predictive 
pleasure in rhymes. Even before 
young children have fully learned 
a nursery rhyme, they will happily 
shout out the last word ofa line 
when they know what is coming. 

Oral history and fictional tales 
have been more easily passed on 
when told in rhyme. Samuel Taylor 
Coleridge would have had a hard 
job remembering the adventure 
in his 626-line poem, The Rime of 
the Ancient Mariner, without the 
use of rhyme. 


Derek Bolton 
Sydney, Australia 
Poetry invokes metaphor, rhyme, 
rhythm, alliteration and more. In 
Dylan Thomas’s Holiday Memory, 
for example, the line “a hullaballoo 
of balloons” exploits rhyme, 
alliteration and a conceptual link 
between auditory noise and visual 
noise to convey a colourful cluster. 
Through a kind of magical 
thinking, even purely coincidental 
links don’t just make the words 
more memorable, they can also 
add cogency to political and 
advertising slogans, and to 
the sentiments of songs. 


Greg Harris 

Abu Dhabi, United Arab Emirates 
You can “hold” asound while 
waiting fora poem to rhyme 

for eight measures. Try it. 
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